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IMPERATIVE NECESSITY clenmnds nation-wicle conspr- 
vation of those portions of our food frops which have heretofore 
been permitted to go to waste. A considerable portion of this 
wasted food iiifltprial is made up of perishable fruits and v«>getables 
produced in home gardens and fruit plats in excess of the imme- 
diate needs of the producers and in the absence of, accessible 
markets for the surphis. 

Drj'ing offers a simple, convenient, and economical method 
for preserving food materials and permits the carrying over of the 
surplus into periods in which fresh fruits and vesgetabl^ are 
expensive or unolitainable. 

Success in drying depends upon the observance of a few funda- 
mental principles, and the quality of the product depends upon the 
care employed in the selection of the raw material, upon proper 
preparation for drying, and upon careful control of the tem- 
peratures employpd, rather than upon the particular type of 
e\-aporating apparatus employed. 

In districts which normally have a rainless period coinciding 
with the ripening period for fruits and berrips, these crojTS may 
l>e successfully dried in the sim or liy means of glass-covered 
solar driers. In regions which do not have such favorable climatic 
conditions, driers employing artificial heat must be used. A 
number of driers are descril)ed and directions for their construction 
given in this bulletin. The smaller sixes are adapted to the 
need?! of the indi\ndual home and are designed to care for the 
surplus of garden products and fruits from the home grounds. 
The larger types are suited to the needs of individuals or com- 
munities haring a considerable surplus of j)*rishable crops. 
Wherever possil)le, the members of a commimity should cooperate 
in constructing one of these larger types. All the driers described 
have beeti t-horoughlj' twisted in practice and a.re suoh as may be 
constructed at very moderate expense from materials everywhere 
available by any one who can use ordinary tools. 

Directions for the preparation, drying, and sulisfequent storage 
and care of the dried products are given fidly for each of the 
more important fruits and vegetables. 
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FARM AND KOBIi: DRYING OF FRUITS 
AND VEGETABLES 




POSSIBILITIES AND LIMITATIONS OF DRYING 

HYING is mt iitiport*Bt means of preventing loss of 
perishable foods. The war Ims bronglit to our people 
I a general realization of tlie value of those food materials 
\vlic»e annuiJ loes liAS lieretofore^ been disregarded and 
of tlie necessity for putting an end to sucli waste. We 
had almost* forgotten tliat the unused suri)lus of our 
gardens and orchards has a food value, pound for pound, 
as great as that of the portion which we are al)le to consume immediately, 
and it lias required the stern teaching of necessity to remind us of that 
fact-. We now have definit-ely Ijcfore us the task of learning methods of 
conservation of vegetal)les and fruits which liave long been familiar to 
most of the world, as they were to our parents, and which are new only 
to us. When we have learned tlw«e methods thoroughly alnl Imve ap- 
plied them to the jireservation of the great surplus of fruits and vege- 
tables everywhere produced by small home gardens and orchards, we 
shall find that our food supplies in the comitry at large are very ma- 
terially increased in both variety and quantity. To have available in 
the home a supjily of such foodstutTs considerably reduces the cost of 
fewling iM'-f#S«>ily, renders it in some degree independent of va^riations 
in the supply of foods in the markets, and at the same time i)ermits a 
l)roadcning and enrichment of the dietary which is a very substantial 
fud in the preser^Mfcrn -of l»#Wfe. 

For preserving perishable foodstuffs, one of two general methods 
may lie p\n-sued. One of these consists of heating to destroy decay- 
produeiH^ aPlM«jii*#, Ihi^ sealing. This is what we do in canning. 
The other removes so much moisture from the material that organisms 
are not able to grow and nniltiply in it. This is evaporation or dehydra- 
tion, lu the caw, of any particular material, judgment mmt be ex- 
ercised in determining whether it sliall be dried or canned. 

Drying Uae the very great advantages that the product has a weight 
only Oiie-foiH-Ui to one-ninth that of 1.1ie fre«4f PHa.torial; t-hsvt tJiere is a 
very considerable reduction in bulk, due both to actual shrinkage and 
to the fact that all jwrtions not actually fit for food are removed; and 
Uiat tfhe dr^WMi^^evM^m^^iM^mmi »Mm^ mi^tunMy without danger 
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of (leterioralioii ami without the use of e.\i)cnsivc special containers. 
At the same time it must be mulcrstood that evaporation has very defi- 
nite limitations and tliat it is not applicable by any means to all 
fruits and vegetables. There are a considerable nnnil)er of fruit* and 
vogetables which it is not advisable to attempt to tlry, eith(?r bemnse 
they ■ undergo changes in drying which render them impalatablc 
or because they deteriorate rapidly after drying; also, t^iere are a 
oonsidernble number of vegetables which are so readily kept for long 
jicriods in storage, either in out-of-door storage pits or in an ordinary 
cellar, that any labor ex(>endcd in drying them imder any ordinaay 
(ionditions would l)e wasted. Hence, this publication confines its dis- 
cussion of drying to a limited nund)er of fruits and vegetables which are 
not readily kept in storage and for which metliods of drying have been 
so thoroughly workefl out thwt Uie Muateur has only to follow direc- 
tions with a ressonable degree of enre tMidMntclligenoc in onimii^h^ 
sure of success. 

The equipment descriV)ed in the following pages has l>€en thoroughly 
tested in jiracticc and in so far as possible is of simple, inexpensive 
cliaracter, easily built at liouie and designed to give maximum capacity 
with miniuuun ccMsts of construction and operation. The purpose in 
view has been not merely to describe methods for the conservation of 
food; it has been considered essential to make sure that the product 
ol)4«iined shall l)e worth ujorc Umn hm Inien expended in saving it. 

FUNDAMENTAL PRJNCIPIES Of URYIMa 

Most failures in drying are due not so nmeh to imperfections in 
the equipment used us to the failure of the operator to understand a few 
fundamental i)rinciples which must be kept clearly in mind if the work 
is to be successful. The i)Urj)ose in view in drying any food material 
is not men>ly the removal of sufficient water to insure good keeping; 
it is equally important to preserve all the food value of the product 
with as much as jiosHible of the naturnl flavor and cooking quality char- 
acteristic of the raw material. This double purpose can not be succcm- 
fuUy accomplished unless certain guiding principles arc kejrt in mind. •' 

The air at the earth's surface is capable of taking up and holdinf 
as water vapor considerably larger quantities of moistiUT ib&n are «»v«" 
present in it; that is to say, the free, atmosi>hcrie ail* nk^'cr becomes 
completely saturated. Consequently, any wet material exposed freely 
to the air will ultimately become dry, since the liquid water coverin.g its 
surface will be •eonvcrt.ed into water vapor and taken up by the air. 
The rate at which this will occur will depend upon the temperatnri' of 
the air and upon the percentage of moisture alrcmly jjresent in it when 
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brought into contact with the material. If the air remains at constant 
temperature and is undisturbed by currents, the loss of water from the 
mdterial will go on very slowly, as the air nearest the wet surface will 
soon become almost saturated and can take up more water vapor only 
as that which it already holds is lost by diffusion outward and upward 
into layers of drier air. If the air be kept constantly in motion, however, 
the drying will be greatly hastened, as the moving air current will dis- 
place the blanket of moist air surrounding the material as rapidly as it is 
formed and bring in drier air to replace it. If the temperature and 
moisture content of the air used are both constant, the rate of drying will 
increase proportionally as the rate of movement of the air is increased, 
until a point is reached at which water can not pass from the interior 
to the surface of the material as rapidly as the air is able to take it up, 
when the surface will become dry even though the interior is still nearly 
saturated: The effect of a brisk breeze in hastening the drying of the 
surfaces of muddy fields after a rain is a familiar illustration of this 
principle. 

Drying in also hastened by raising the temperature of the air. 
The amount of water vapor which a given volume of air can absorb 
before reaching saturation depends upon the temperature and is prac- 
tically doubled by every increase of 27 degrees in temperature. In 
other words, if a quantity of air be warmed from 60° to 87° F., its 
moisture-carrying capacity is doubled; if the heating be continued 
mitil a temperature of 114° is reached the moist-ure-carrying capacity 
is again doubled, becoming four times what it was at G0° F. Further 
heating produces further increases in the same proportion, until a point 
is again reached at which water is vaporized at the surface more rapidly 
than it is replaced by movement outward from the interior of the 
material, when the process will, of course, be slowed and stopped by 
the drying out of an outside layer, which will then rettwd tlie escape of 
moisture from the tissues beneath it. 

There are therefore two ways in which the rate of drying can be 
increased; namely, by increasing the temperature of the air or by 
quickening its rate of movement over the material to be dried. Eco- 
nomical drying is secured by combining the two and forcing currents 
of heated air ovpj the material at such temperature and rate of move- 
ment as will remove moisture from the surface m rapidly as it can move 
outward from the interior of the fruit or veget+ible being dried. When 
this point has -been reached, any expenditure of heat in further warming 
the air or of force in driving it is, of course, wasted. 

Generally speaking, flavor and cooking quality are best preserved 
by rapid drying. Fruits and ve^;etables are living things; when their 
flesh is ojjened up to the air, as occurs in i>eeling and slicing., a nximbei- 
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of rhemical chanRos in tho tissues immediately he^in. If the material 
is to retain its natural appearance, color, and flavor, these must lie 
checked. Some of these chnnges produce darkening and diicoloratiou 
of the tissues; others break down the piRuients present, causiuR the 
fading of the characteristic colors of the material; and still others affect 
tJie flavoring sul)6tances present, producinR decrea** or lo«« of the 
constituents which give the fruit or vegetable its characteristic flavor. 
Other accoiupftuying but slower changas result in the partial destruc- 
tion of the sugars and proteins of tlve material, sometimes accompanied 
by the production of new and undesirable flavors and odors. While 
these changes are in part spontaneous, many lower organisms, uni- 
versally present hi tire air and upon foodstiiffs — bacteria, yeasts, and 
molds — which produce similar but nuich more rapid decomposition, arc 
cert.ain to begin growth in the material as soon as the removal of the 
protecting peel gives them aeocsB to ite int*rior. Cons»quently, proc- 
esses of decomposition begin as soon as the fruit or vegetable is opened 
to the air and will continue until the greater part of the moisture present 
is removed unles.-? special means are employed io arrest them. This 
decomposition would be immediately stopped by raising the temperature 
of the material to 175° or 185° F., but it is not possible to do this without 
causing injury. The rapid heating to this temperature in dry air of 
freshly cut slices of a succulent fruit or vegetable causes bursting of the 
cell membrnnes by expajision of their contents and permits the escape 
of water which carriM with it dissolved sugars, sa,l'ts, and flavoring 
substances, thus reducing both the palatability and the food value of the 
product. Consequently, only modeiafce temperatures can be employed, 
and unfortunately all, or practically all, the changes ender diseusMon 
lire not only allowed to continue but are actually hastened when the 
temperature of the fresh water-filled material is raised to the limit 
b«5'ond which bursting ft4id dripping will occtir. To aiTest these changes 
and to preserve the natural colors and flavors of the material it is neces- 
sary to resort either to blanching or sulphuring, both of which arc 
discussed etarwhere. 

It follows from the foregoing statement that rapid drying can not 
be secured by the employment of high teiniwratures with fresh water- 
fillftcl mateiiftl. Nor can msterral already partially dry t)e subjecteKl to 
high temperatures, as scorching and charring will then occur. The 
best temperature for drying is therefore the highest which can 1x3 
ewtployed withotrt danger erf injury in either of Uwjse wfcys, since tihe" 
drying will thus be made most rapid. What this highest possible 
temperature may be is determined in the case of any particular fruit or 
vegetftl>le by ite pli,v»io*l structure, cheiwieal eompoisition, mkI wj^t^er 
ewMtent. As tl» dtKerent fifuits iui«l •*ei)|e*«iijl».skow vmy wide viM'i*- 
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tioiis in these respects, there is no single best teniperaturc for general 
use witJi tJie various products; heat treatment which would be perfectJj' 
safe with potatoes or carrots would be utterly ruinous if applied to such 
fruits as raspberries and peaeheS. For this reason it has been necessaiy 
to determine experimentally for each of the different materials the 
range of temperatures whicli may be employed without injury. These 
are given on subsequent pages. The operator of a drier should be 
provided with a dependable, accurate tliernionieter which should be 
placed in the drier and kept under frequent observation, as any attempt 
to trust to inexperienced judgment as to temperatures in the drier is 
likely to result in diuuage to the material. 

In drying any food material it is absolutely indispensable that pro- 
vision be made for the prompt removal of moisture from the apparatus 
by a constant inflow of air. The reason is obvious; if the material be 
placed in a closed box and heated the confined air will j'ery quickly 
become saturated and no more wat«r can escape from the material. If 
the heating is continued, the material will literally be cooked in it« own 
juices, since the water content of the products which we dry ranges 
from seven-tenths to more than nine-tenths of their tot-al weight. 
Therefore, a drier can 1j€ efficient otily in the degree that ite construction 
j)rovides for eonstant removal of the moisture given off by its contents. 

Success in drying, therefore, depends upon the stopping by suitable 
means of the series of changes which l)egin a« soon as the materi&l ie 
cut into pieces and expo.sod to the air, the employment of a temperature 
suffieiently high to prevent the growth of organisms — yet not so high as 
to prockice the bursting of cells and loss of juices in fresh mirtwtftl m th* 
scorching of that which has lost most of its water — and the provision of 
an adequate circulation of air for the prompt removal of the water vapor 
given off. Simple as these principles are, they have been discussed at 
length for the reas(m that most failures or poor results are due to the 
neglect of one or more of them. 

METHODS AND EQUIPMENT FOR DRYING 

CHOICE OF A METHOD 

Wherever climatic conditions make it possible, sundrj'ing is the 
least expensive method of preserving foodstuffs. Successful sundrying 
demands that a rainiees season of bright sunshine and h^ tempwaiure 
coincide with the period at which the crops to be dried are maturing, 
and the extent to which simdrying can be carried on in any district is 
determined by the leugtJi of its rainless midsummer and autumn period. 
Ideal conditions for «undrying all fruits, both early and late, are found 
in the interior districts of California, where sundrying has become an 
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industry of large proportions, and througliout the t^outluvosst. In the 
intennoiintmn rogion of the Northwestern States, over tlie larger fwrt 
of the Great Plains area, and in nil but the coastal portions of the 
Southern Stiitcs, the sundrying of such carly-nmturing fruits as berries, 
cherries, apricots, ajid {leachcs is everywhere possible. In nmeh o€ 
this territory, warm, rainless weather usually continues sufficiently far 
into the autnnni to iw!nnit sundryinp; of sucli late-maturing fruits as 
ajjples, jiears, and plums, m well as of such vegetables as sweet corn, 
jnnnpkin, and scpiash. Outside these areas and in any region in which 
the late summer anil early autumn are characterized by frccpicnt rainfall 
or jicriods of low temperature and high humidity it will not lie wise to 
depend wholly upon simdrying, as a few days of rainy weather may 
cause the loss of a large amount of valuable material. 

As ordinarily conducted, sundrying in the o]m\ air h»s t-he disad- 
vantage that the drying material is exposed for a considerable length of 
time to the visits of in.secta which deposit their eggs in it and also to 
dust borne by air current*. Insect* may lie excluded by providing the 
trays in which the matcri.nl is dried with covers of mosquito netting, 
tacked tightly in place over the top, but such covers do not wholly pro- 
vent the entrance of dust. Both dmt and insects are exclude<l if one of 
the' glass-Covered solar drici'S described in a subsequent paragraph is 
employed, and a device of this character shmild be used in any district in 
which high winds carrying much dust prevail during the drying season. 

The use of artificial heat in drying has the advantage that the work 
is thereby made independent of weather conditions and that it is possible 
to (try a oonskkrable mnnljer of foodstuffs which ordinarily can not be 
dried in the sun; for example, winter varieties of apples, prunes, and 
such vegetaliles as potatoes and carrots. It has the disadvantage that 
it r»quir(M close supervision in order that overheating and subsequent 
injury to the material may be avoided, but if the work is properly done 
the products will retain their natural appearance and flavor to n greater 
d<^ree than it is powible to secure in sundrying. The process is more 
expensive than sundrying, since an evaporator nuist be eonsfructed or 
piircha-sed and a supply of fuel i)rovided. For the individual family 
tl'he investment represented by the evaporator need not ht a burden; 
anyone who can use ordinary tools ean construct in spare time and 
with a trifling outlay for material any one of the cookstove driers herein 
described, while the hmt of t\\e stave or range employed for cooking 
can be utilized for oix-rnting the drier. If this homemade equipment 
is properly constructed it is quite as cfTicient as the similar small driers 
*old 0*1 the maa'ket at .several tames it« cost. 

The community in which home gardens and fruit plats produce a large 
surplus of i^erishablc food materials, or in which the individual grower 
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has a considerable quantity of fruit which is unmarketable in the fresh 
state, will require an evaporator of larger capacity. Here, again, the 
investment need not be large and may Be rm.de principally one of 
lal)or rather than of money. Some existing unused building may be 
used to house the evaporator and to furnish a workroom in which the 
preparation of the material may be carried on; a boiler, furnace, or 
large heating stove already on hand may l)e employed as a source of 
lieat; and the evaporator itself may be constructed largely or wholly 
in spare time by the parties interested. For this reason the plans for 
the larger evaporators presented in this publication are purposely so 
generalized that the individual community or grower may adjust the 
size and capacity to the needs of the particular case, and at the same time 
tlie plans arc so detailed that an experienced builder will not be needed 
1o supervise the construction. 

PKEPARATION OF THE MATERIAL 

The equipment needed for the preparation of the material for drying 
depends primarily upon the quantity and character of the various prod- 
ucts to lie dried, and. to sonic extent upon the conditions under which 




Vtii. 1. — An incx|)»nslv(! but diirabic a^jple paror whicli par«i, cores, and sBfliw tlie 

fruit ill (>n(j operation 

the work is done. Where the work to be done is limited to caring for 
the surplus from a small home garden or a few fruit trees and the quan- 
tity of any one product is only a few bushels, the purchase of special 
mai'hincs is neither necessary nor advisable, m kitchen equipment 
will (jicmtfcin evsrything absolii4«ly tmmi*nry. Two cheap kitch#n 
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knives, Olio with a short, narrow, rather stiff Ijlado, for use in paring 
and trimming, tlic other witli a longer, flexible blade, for use in slicing, 
arc all that will l>e needed for pewing, trinuning, and slicing sniall qnaii- 
tities of apples, pears, aprieots, pcaelies, onions, potatoes, carrots, beets, 
and other vegctal)les. If saving of time rather than ceonomj' of cx- 
peuflitiirfi is a primary eooeidftration, or if tlve qusntitice of Uie varioii* 
materials are considerable, the individual household may advantageously 
secure several special machines. For handling apples in considerable 
quaufeitWts, one of iiic small hand-fMwing maehiivcs which peel aiid core 
or jx'cl, core, and slice in one operation will save much time. 

A nvmilwr of machines similar to that shown in figure 1 arc on the 
market. »t jmoes rmiging from $1.75 to $2.50. While Hwm low-pricsed 

I ' ^ 




I'm. 2. — A kruiil c\ilUT wliloli can 1h> iiskmI not only lii l-lio preimratJon of cabbaKo for 
(Iryint; or kraut witl<i«(. but »Uo tor «Hah«f tmy at Mm l»rtt«r vavol«hi«>i or frulM 

irt«.ehin<iH .^re not sufficiently strong to stand up under continuous 
lieavj' usage, they will serve all the needs of the ordinary family for 
several .seasons. A kraut cutter of the type illustrated in figure 2 
will 1)C' an aid not onlj'^ in preparing cabbage for drying or for making 
s.auerkraut, but it can also bo used in slicing potatoes, carrots, onions, 
pumpkin, .squash, or anj' of the larger vegetables or fruits. Any 
Iilacksmith can make cutting blades for sudi an inexpensive houie- 
iusmIp devie©. A soiivewhab wore ex^ewstive typ* oi slicing iM8chin« 
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is the rotary sliccr of the type shown in figure 3. This is made in 
t«v»ral sizes ivt pricog ranging from ?2 to $12. These machines will 
slice a great variety of prothiets and may be so adjusted as to cut 




Fi<:. ;s. — A rotary sllow which m«y 1x3 aiTjustetl to cut sUixje of any teaWt^S l*4#tms« 



\iniform slices of any desired thickness, thus securing greater regu- 
larity in drying thaji is possible when the slices are of vwrytftg 
thickness. 

For blanching and steaming sueli vegetables a*i rccjuirc this treat- 
ment, the most convenient devi«i for use in the home is a wire l>asket, 
made from heavy window screening or wire netting, of such size and 
shape that it ean be placed inside an ordinary tin wash boiler. In use 
the wash boiler is placed upon the stove and partially filled with water, • 
a wooden frame or a few brieks arc placed in the bottom so as to project 
an inch or more above the water, and the water is brought to vigorous 
boiling. The vegetables are placed in the wire basket as they are pre- 
l)ared ajid are blanched by removing the lid of the boiler, placing the 
basket upon the supports, replacing the lid, and leaving the material in 
the steam for the prescribed time. The material then should be 
spread upon trays and placed in tiie drier as soon as it has been allowed 
to drain for a jnoment. In larger plants where a source of steam is 
available, a steam box may l>e constructed. This may be merely a 
rather tight wooden box of convenient height and of the proper width 
!ind depth to receive trays carried upon cleats nailed to the siiles, or the 
vegetables may be placed in open slatted crates raised \ipon blocks a 
few inches above the floor. Live steam is led into the box from the 
boilfr l)y a pipe or stoam hose fitted with a cut-off valve. Trays or 
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crates loaded with the jiroparcd vegetables are inserted, tlio door of the 
\y)\ is closed, and the valve is ojx;ned to admit steam, which is allowed 
to flow iti for the j)rescrit)od period. In every case, material should be 
blanched as quickly as possible after [iroparatioii, in order to avoid the 
olianges discussed on pa-ge 8. 

Blanchinp by the use of live steam has the advantage that little or 
no condensation of water upon the nmteriiU c«n occur, and drying there- 
fore begins more promptly than is the ca«e when the material is dipped 
hito boilhig water. If it is not |)ossible to employ either of the methods 
of blanching just outlined, fairly satisfactory results may l)e obtained by 
l)lunging the prepared vcgct-ables, contained in a wire basket, into ii 
vessel of boiling water. If this method is employed, the time pre- 
.scribed for the treatment of each vegetable in the section on "Preparing 
and>lrying vegetable i)roducts," |)ages 47 to 56, nnist not be exceeded, 
as the prolonged action of boiling water removes such valuable con- 
stituents as sugars, salts, and fliivoring principles and also results in 
subsequent lo.* of natural color and 3i|)i)enrance. ^ 

If the drier handles considerable ciuantities of apples, peaches, 
apricots, and pears, all of which must be subjected to the fumes of 
burning sulphur in order to prevent darkening during drying, some form 
of sulphuring box nmst be provided. This should be placed outdoors, in 
order that the workers about flie plant may not be annoyed by the 
irrhating fumes of the sulphur. For mnall driers the sulphuring box 
may be simply a packing box or a wooden frame covered with light 
boards, building paper, or canvas, sufficiently large to inclose a stack of 
tr»y5. The trays are stacked upon two blocks of wood so as to r*is*«. 
the lower tray .several inches above the grotmd, sulphur is ignited in a 
heavy metal vessel, such as an old saucejjan, jilncod beneath the stack, 
imd the box is inverted over the wholfs and allows! to remsiin for th« 
requisite time. In larger |)lants a cabinet large enough to rcfceive 10 
or 15 trays, placed one above another upon cleats fastened to the sides 
and \rith space for a stiljjhur vessel at t^ic bottom, should be constrnctad; 
or if the plant has a steam box, such as is described on page 13. it may 
also be used as a sul|)huring chamber . 

When pr*iiK»« are to be dried, provision must l)e made for dipping 
them in a hot lye solution, to check the skin and thus facilitate drying. 
A prtme-dipping outfit consists of a vessel, preferably enamel lined, of 
suitable size to contain the lye solution, some means erf keeping this 
vessel at boiling temperature, a basket or old bucket with the sides 
punched full of holes to serve as a dipping vessel, and a tub of clean, 
cold water in which th« i)run« are rinsed free of lye »ftesr dii>ping. In 
operation, the kettle is filled with a lye solution made by adding 1 
pound of commercial concentrated lye to 10 gallons of water. This is 
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heated to boiling. The fruit is plaeed in the dipping vessel and plunged 
into the solution few 30 to 45 seeonds, then withdrawn and immediately 
transferred to the vessel of eold water, where the basket is moved about 
in the water for a minute or two to wash off the lye. The fruit is then 
a-fi o«rtee spu^fsd Hpm 131% %-ays aittd plfteecl tn #ie drilW. 

When considerable quantities of peaehes are to be dried and it is 
preferred that they Ix? peeled, the same equipment and the .<ame strength 




Fig. 4. — A i)Otato prelcr which may Iw used for paring any of thv root voKotahles 

of lye solution may be used. Peaehes are dipped into the boiling lyt 
for one-half to 1 J4 minutes, the ex»et time depending upon the vai-iet v 
and being determined by the eraeking or splitting of the skin. They 
are then thoroughly washed in eold water and the peels rubbed off 
between the h*nds or by i-ubbing gently against «i wire sereen and 
rinsing. They are then halved, the stones are removed, and they are 
spread on trays. Peeled peaehes ean not be sueeessfully sulphured, as 
there would be a loas of juiee from the peeled surfaces. 

In larger eonnnnnity or farm plants where eonsiderable quantities 
of several of the leading fruits and vegetables of the loea-lity are to Ik- 
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dried, the purchase of a number of specitU machines is advisable. Such 
a potato peeler as is shown in figure 4 will successfully pare either white 
or sweet potatoes, parsnips, carrots, turnips, or beets, leaving only ii 
relatively small amount of work to be done by a trimmer, and will 
quickly pay for itself if large quantities of these vegetables are to be . 
dried. The machine is very simple; it consists of a large cylindrical 
chamber having a carborundum or perforated steel lining against 
which the contained vegetables are thrown by centj-ifugal force wlren 
the crank is rapidly turned. The peels are thus scraped or ground ofT 
.^nd carried out of the peeler by a stream of water supplied from a 



l.'jy. r,, A staple will durable applo sHccp wlilch can Ijo equally wull In slicing 

any of the smaller vegetables 

reservoir at the top of the machine. Huch a machine with a capacity of 
9 bushels of potatoes per hour will cost approximately $50. One of the 
larger rotary slicers, so made that it will accommodate half a head of 
cabbage as well as smaller vegetables, will also be a good investment. 

For paring apples in quantity, a substantial, well-built hand-power 
machine having a capacity of 5 to 8 bushels per liour will cost about 
$14. If a source of power is available and the quantity of apples is 
such as to justify the expenditure, one of the standard power-driven 
machines may be obtained at prices rangtfjgj fdr #i« ^swioug makeg, 
from $25 to $37. A hand slicer of very simple and durable construction 
(fig. 5), capable of slicing from 50 to 70 bushels of apples a day, may 
be obtaiMd for $6; it may also be u»ed for slicing th^smsJler, more 
compact vfl[g»ta.bles, such as potatoes, cai-rots, turnips, beets, and 
onions. 
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DRYING WITHOUT ARTIFICIAL HEAT 

DRYING IN THE OI'EN AIR 

SniiiU (luantitics of berries or other fruits may be dried in the sua 
witiiout making trays for the purpose, m tJie iwodnst^ nmy be aprewl 
upon clean boards, canvas, heavy wrapping piiper, newspapers, or sheets 
of muslin held in place by strips of latli laid along the edges. The 
sloping roof of a woodshed or a low porch which has a southern exposure 
will serve adniiral)ly as a place in which to expose such small lots. For 
larger quantities trays will be necessary. They should be made of 
uniform size, for oonvenienoe in stikcJcing, aiid should not be t-oo lafge 
to be handled conveniently by one person when loaded with fruit. The 
hnnber used should be as light as is consistent with durability. The 
frame of the tray may Ix; made of 1 by seven-eighths or 1 by 2 inoh 
strips placed on edge, and the bottom may be made of ordinary plastering 
laths, of light boards taken from packing boxes, or of light lumber 
jiurchased especially for the purpose. The lx)ttom should lie solid, 
with only very narrow spaces between the boards. To give the tray 
greater strength and to prevent the warping of the bottom, three 1 by 
sevon-oightJis inch strips m»y Ix; nailed across tJie bot-tom at the centei- 
and ends. These should be allowed to extend Hush with the sides of the 
tray, as they will then hold the trays slightly apart when they are 
*ti»cked, thus insuring a prompt penetj-ation of sulphur fumes in the 
tiulphuring box and a good circulation of air through the partially driixl 
fruit when the trays are stacked at night or during unfavorable weather. 

If insect* abound during the drying season, thfir visits to the drying 
fruit may be jirevented by cutting pieces of muslin or cheesecloth 
somewhat wider and longer than the trays themselves, stretching one 
of these tight-ly over the top of each txay as it is filled, and fastening it 
in place with carpet tacks pushed into the edges of the frame. Trays 
should not be plaecd directly upon the ground while drying. If the 
ground be hare, the surface will Ijecome i)ulverixed and much dust will 
fall upon the fruit; if it be covered with turf, the evaporation of water 
from the grass will form a vapor blanket which will retard the drying. 
C'onsecpiently, *n elevated jilatform or scaffold raised several feet aJwve 
the level of the ground should be built to receive the trays. This will 
l)crniit the free movement of air currents beneath as well as over the 
tj-ays, which will materially aid tl>e drying. Posts nmy be driven into 
the ground and strong poles or pieces of 1 by 4 inch scantling nailed to 
them so as to support a series of rows of trays. The platform should 
be inclined somewhat, so that the tj'ays will face toward tlie sourti or 
southwest, as the fruit will thus receive the full effect of the sun's rays 
for a longer time. If possible, the location chosen for outdoor drying 
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should be one covered with turf which is kept closely cut, iu order that 
the uiovemeut4i of attendants nuiy not stir up clouds of dust which 
will settle upon tho product, and for the same reason the drying ground 
should be f ar «« ppneible from a dusty road or plat of bare ground. 

SOLAR OR OUTDOOR DRIERS 

The principle involved in the solar drier is exactly that of the cold- 
frame or forciiift box. The drier is e.ssentially a ventilated box with an 
inclined glass top s<) placed that the rays of the sun fall directly upon 
the glass for as many hours as ])Ossible each day. The box receives 
heat from the sun's niys more rapidly than it is lost by radiation to the 
surrounding air; hence, it is warmed up in bright sunlight to a point 
considerably above air temperature. If such a box is provided with 
screened ventilators, so that there is free circulation of air, the material 
in the box will lose moisture more rapidly than would be the case iu the 
open; consequently, some type of solar drier will be especially useful iu 
districts which have only moderate temperatures during the fruit- 
drying season. If all openings into the box are carefully screened thf 
contents will be quite effectively protected from dust and insects; hence, 
a drier of this type will be especially valuable in windy, dusty districts 
or amid surroundings in which insects abound, as well as in territiOry 
which has relatively short periods of hot, dry weather. 

A very satisfactorj' solar drier may be made from an ordinary window 
sash and a packing box having a length 2 inches less than that of the 
sash, a bre»dth 3 to 4 inches less, and a depth of 18 to 24 inches.' (Fig. 
6.) liemove the boards from the longer sides of the box, leaving the 
cuds and bottom fastened together. The ends nmst now be cut ofl' 
so as to give the top the desired inclination. Measure off 10 inches 
from the bottom of the box along the edges of the end pieces at one 
side; upon the opposite side measure off 20 inches; draw a line between 
tJvesc points and saw off the ends along these lines. This gives a frame 
for a box 20 inches in height at the higher side or back and 10 inches? 
high at the front. Select from the hoards removed from tho sides two 
straight-edged pieces each about 4 inches wide; nail one of these to the 
two end pieces at the back, with its upper edge exactly flush with the 
upper edge of the end pieces. Now lay the sash in place and nail the 
second long strip in place at the top of the front of tJie box, taking care 
tliat the s«sh uiakoe done contact at all points with botfi sides and 
ends. At tlie back of the Ixix measure off 6 inches from the lower edge 

'If the fatnlly hapiirns to have a forcing frame equipped with glais sash and so placed 
that It has a goo<l southern exposure. It may be converted Into a solar drier by utilizing the 
suggestions to ho found In the directions for making a solar drier. Repair the sash, If neces- 
sary, to make them water-tight, remove a lioartl near the Imttoni at the front side and an- 
other near the top at the hack, and replace them with screening to secure veiiMlatlofi. and 
Iirovlde trays suoli as are de*"rll)e<l on iMige 40 upon which the material may lie »pr«»d. 
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of the top board; leave this space open to serve as a ventilator and 
Ixmrd up the raniftining tBfttoc* s^ltHy. There is a similar G-inC'h 
open space at the front between the top board and the floor of the box 
which is also to serve as a ventilator. Cover both ventilating openings 
with elose-raeshed wire cloth, such as one of the better grades of nios- 
quito-proof netting, turning in the free edges so as to give a smooth 
surface which will not catch the clothing of the operator. Attach the 
window sash by two light hinges to tihe strip forming tlie top of tiie 




Fni. 6. — A soiar drier wliicli protecU the content* from ilust and Insects whllo short- 



back of the drier, so that it may be easily raised and lowered to get at 
the contents. With a plane, go over all surfaces upon which the sash 
rests, smoothing them down so that the sash fits closely, to exclude 
insects, and the drier is complete. For convenience in handling the 
material a tray fitting into the bottom of the box may be made, or the 
products to Ix; dried may be spread upon papers or canvas placed upon 
the bottom boards. 

Such a drier should be placed where the sunlight will fall directly 
upon the sloping glass surface for as many hours as possible each day, 
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fuul tlic (Irj'ilig will bo ficeoloratod if the position of the l>ox is ehannod 
kwo or Ui-rd* times daily in Aoom'#ant'« wiUi th« vnovoiiteiits of Uve sum, 
as the iihsorptioM of iioat is much ureator when the raj's fail diroetly 
upon the glass snrfaoe than when they strike it obrKpiely. If the sash 
■w mreiuUy k)okw1 over »t tJie begiiininf of the season sutd any breaks 
in the jnitty rejiaired so that no water can reach the contents even in 
hard showers, the drier may be permanently located at some convenient 
\}\mi» In tim o\M\. 

If the honsehold has larner quantities of fruit than can be handled 
in a single unit such as has been already described, liirgcr forms having 
»nj dt^Bired capacity may be constructed. Since a large drier must 
necessarily remain in one i)lac(^ throughout the season, it will be advisable 
to fasten the glass toj) permanently in place and to make a series of 
d<x>rs at the buck of tlie drier for inserting and withdrHwinfi; mat«tirial. 
Such a door is made by hinging the back, either as a whole or in sections, 
to the bottom in such fashion that the door drops down out of the way 
wli«ci Ui« teays we to be, inserted or removed. For convenience in 
securing access to all parts of the drier the width should in no case 
exceed 5 feet, and it will generally be found more satisfactory to make 
the width 4 feet only stnd to gain capacity by increasing the length. 
If sash are to be used in nuiking the top of such a drier, they may be. 
made water-tight by nailing tliem in place and tacking wooden strips 
over the edges. If imsashed glass is to bo employed, the penes sliould be 
of uniform size, so that the rafters which support them may be equally 
Kl)aced. lOach rafter should have a straight wooden strip three-fonrtiis 
by 1 inch in size nailed exactly in the center of it$ uf^r face, to serve 
as a shoulder against which the edges of the panes may rest and to 
which the glass is fastened with putty. It is an excellent plan to co\'er 
tli# «lges of each i)anc immediately before laying it in jdace with a 
heavy coat of white lead made up to a very thick paste, as this will 
assist materially in nuiking the roof water-tight. The white lead 
»lM)uld be allowed to bewunc thoroughly hard bwfore the putty is put on. 

I>Rti:*C, will* AN KLKCTRIC FA.V 

Where cheap electric jiower is available, the housewife who already 
poi^esges an electric fan ajid who ex|iects to dry only occasional small 
lots of niateritU which do not justify the constructioti or purchiwe of an 
eva|K)rator can make very acceptable products by drying before an 
electric faJi, i)rovi(led abvay.s that special c^'irc is employed in t-he pre- 
liniiniwy treatment of the materials. For holding the product while 
«lrying, trays of wire screen 15 to 18 inches in width and about 3 feet 
in length are made: these ha^•e sides 2 or '6 inches in height, while one 
&n(i, iM(l prefer»Wy both otkJs, iitioul4 I,>e left open. The Hmtwiste to 
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be dried are spread in a thin layer upon the trays, and these are staclccd 
one upon another with the open ends turned toward the fan, whieh is 
placed close to tiic'4ltH of the stack aild ftni at moderate speed, thus 
driving hirge voUimes of air longitudinahy over the trays. As the 
material will dry at the end nearest the fan much more rapidly than at 
the oppoeite end, the stack of trays should Ixi reversed after 4 to 0 hours, 
and again after a longer interval. In order to exelude insects from the 
material, a piece of mosquito bar or cheesecloth large enough to cover 
tlie stack of trays is spread over them and so fastened at the ends and 
side that the currents of air from the fan will not displace it. 

Since by this method the entire drying process is carried on at 
ordinary room tempprature, the enzyms which produce discoloration 
and other changes in the material are not destroyed, as is the case in 
protlucts subjected to heat. Consequently, there will necessarily l)e 
considerable discoloration in apples, poaches, pears, or apricots which 
arc dried without blanching or sulphuring. In those vegetables for 
which steaming or blanching is recommended, the process must be 
continued for the full time specified or serious deterioration is likely to 
occur. For the same reason, all products di-icd before a fan should be 
hentcd to 165° or 170° F. in an oven for 10 to 15 niinutos before they 
are fin&lly st-ored. 

DRYING WITH ARTIFICIAL HEAT 

In making choice of an artificially heated dri^r from the wide vwieiy 
of devices which are available, regard .should be had (1) for proved 
convenience and economy of operation and (2) for suitability, both in 
capacity and in first cost, to the quantities of niat-erial ta l>e dried. 
To invest several hundred dollars in equipment for drying a few hundred 
pounds of low-priced raw material is as bad economy as to attempt to 
conserve the .surplus of a good-sized gaj-deuing community with a device 
better suited to the needs of a single fiuuily, since botJi casss result in 
fmaucial loss. 

In choosing hctweon simple and inexpensive homemade driers and 
the more ehiborute and costly commercial driers, it should be clearly 
understood that increased efficiency and quality of product do not by 
any means follow increase in cost. The quality of the product made 
with any type of drying device depends upon the grade of the raw 
material used, the employment of proper methods of preparation for dry- 
ing, and upon tha temperatures to which the material is subjected during 
drying rather than upon the nature of the drier used. I.ow-grade and 
improperly pi-epared material will give mediocre or poor products even 
though the most ehd)ora(e drying equipment be used, while anyone who 
I horouthly iniilcj-siands tlie projjer methods, when gi\'en good luatetial, 
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will produce an cxcollout product even with the crudest of luiikcshifts. 
No drier can do more than niicrely to contain the material while its 
moisture is removed by currents of warm air. Various devices may 
be employed to hasten the process, to increase the ofhcicncy of the fuel 
used, and to give more complete control of the temiicraturc, bnt the . 
essential principles of all tlvcsc devices have long been imderstood and 
arc common property. The claims of some nmkers of patent evapo- 
rators that their machines turn out highly superior products which it is 
otherwise impossible to produce have no more basis in fact than their 
claims that other methods of evaporation necessarily give products 
devoid of food value and unfit for Inunan consumption. The older, 
(generally employed, nonpatcnted driers failed to give unifonnly high- 
grade products, not by reason of inherent defects in construction, but 
bccau.sc of the general employment of low-grade matwia-l for drying 
purposes and the fact that too little attipntion was given to the details 
of preparation or to clcanlineen in tJie hftn<lling of the product during 
and after drying. 

COOK.STOVE DRIERS 

l'\ir nu'oting the needs of the ordinary family there are a considerable 
.umber of small drirrs, both patent^'d and unpatented, intended to be 
operated over the cookstovc and in connection with the usual routine 
of the kitchen. In plan, tJu'sjc range from single trays, or open racks 
jupporting several trays, to he susijcnded from the ceiling, to strongly 
built all-metal cabinets with a capacity of 1 to 2 bushels at a single 
charge. A" number of these, varying considerably in cai)acity and in 
first cost, are here described, in order that the housewife may make 
c4ioicc of a size and type suited to her lu'ods. 

In many ca.sos the housewife will find it i>os,siblc to do without special 
apparatus and to dry such inatwinls as she wishes to preserve in the 
oven of the cookstovc. The products to be dried should be spread 
thinly in baking pans or pie tins and these should be placed upon racks 
so Uiat they are not in direct contact with trlw oven w»H. The door of 
the oven should be left open so that the water vapor driven off may pa>ss 
out, and the fire should be so regulated that the material may not be 
!M!orche(.l. Verj' Satisfactory [M'odncts are made in this l*ay, and nTaity 
households dry considerable quantities of fruits by exposing them 
upon iKjards or newspapers so placed about the stove that they arc kept 
want) white the st^ve ii in use. 

When the amount of material is too small to justify the expenditure 
of time or money in providing a more elaborate drier, a simple device 
for si^pending trays above « ©©oksttrve may be enajiAoj^d. Such a devi*c 
irmy have (mus or mom tr»y», ttwi the mnabttr mm,y }» inaemmtii »e 
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de^ii-ed. Each tray is made of a rectangular piece of rather heavy 
galvanized-wire netting having a one-fourth or one-fifth inch mesh. 
The size of tliese rectangles is determiiiied i-n any pwtieular case by the 




Fig. 7. — An efllcient and iiiexpeiisivo liomemade cookstovo di-ipr 

size of the stove used for lieating, and the finislied trays should have 
approximately the same dimensions as the stove top. I^aeh piece is 
cut 3 inches larger each Wi\y than the finished tray is to be, a diagonal 
cut extending inward IJ^ inches is made at each corner, and the edges 
are turned up so as to form sides for the tray. It is a good plan to turn 
the free edges of the netting inward and flatten thorn down with a 
hammer in order that there may be no projecting ends of wire to tear 
the hands or clothing. Four pieces of light laths 1 by 2 inches in thick- 
ness form the frame of the drier, to which the individual trays are 
attached by wire staples driven through the upturned edges of the trays 
into the slats of the frame. Two wires attached at opposite corners of 
the top of the frame and crossing at the center give a support by which 
the drier may be suspended from the ceiling. A light pulley attached 



to the coiliiip; will furnish a convenient means of raising the drier out of 
the way when the top of the stove mnst be used in eooking; or the 
(lri«" may stwntl direetJy iipom t©p of tJie store, if the skte: 
lunkiiiR up the frame are allowed to extend 6 inches below the bottom 
of the lower tray and a good-sized nail is driven half its length into tlu; 
mid of each slat to fori* nOTiinflaanitmblle f«et upon which the drier 
lujiy rest. 

A drier s\icli as that just descril)ed has the obvious disadvantage 
that tlie trays are open to visits by insects and must necewarily iirrest 
more or less dust and also soot escaping from the stove in firing. These 
disadvantages can be at least partially overcome if tlie operator is care- 
ful to keep tlie drier complct-ely covered with a tightly fiiiing mosquito 
netting; but there is another serious defect which such a device does not 
remedy, namely, that many foodstuffs which will be cooked upon the 
stove have strong or distinctive odors, which the drying niateriaJ will 
take up, giving the dried products foreign odors which will prove very 
undesirable. For all these reasons an open drier will be found much 
lesis satisfactory than some type of olo^ed-ehwulwr drier to which 
inseets, (hist, and odors will have less easy access, and should not be 
employed where the work to be done warrants the tro\iblc of making a 
drier of the closed type. 

An inexpensive but satisfactory homemade evaporator made from. 
iMi ordinary packing box is shown in figure 7. 'J'be box selected for the 
purpose sbonld be a strong but light one made from some nonresinous 
wood and sho\ild Ix) about 3 feet in length, with a width and depth each 
.silightJy less than the length and width of the top of the stove on which 
it m t« be used, lleniovw »nd preserve the top and the two ends of the 
box, tacking cleats across the open ends to bold the box in shape. The 
open ends will, of course, form the top and bottom of the completed 
drier, while the top will be the door. Secure a nnndier of pieces of laths 
1 by three-fourths inch in thieknesfi and cut them into pieces equal in 
length to the ilepth from back to front of the box when placed on end. 
Thme jwe to \yc nailed upon the inner surfaces of the side walls, 

to gftrve »« supports for the trays. Mark off the proper positions for 
them with a carpenter's square or straightedge, beginning G inches 
from the bottom of the 1k>x and drawing lines 4 inches apart to serve 
!Ks guides in placing the eJeats. Nail each in place with its upjwr edge 
flush with the proper line. I^eftve a space of 3 to 5 inches — its exact 
l>eight is inuuaterial — above the topmost cleat. From the top of the 
box make a door, u»iu^ »,ny light box binges which may be on baud 
and providing Some sort of fastening, s\icb as a light hox eateh, for 
holding tbe door closed. Nail two pieces of 1 by 2 inch slat across the 
front at top and bottoiji for tl>e door to closje against. Cut four bit.ii of 
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2 by 4 inch scantling 6 inches long, drive a GO-pcnny nail into the end 
of each piece for alx)ut one-third its length, and nail one of the blocks 
in place in each of the four corners of the bottom of the box, with the 
nail projecting downward below the edge of the box. The nails thus 
form legs upon which tlie drier will stand, thus keeping wooden parte 
away from contact with the heated top of the stove and permitting the 
free entrance of air at the bottom of the machine. 

If the drier is to he used only upon a coal or wood stove, the bottom 
may be covered by a piece of strong, heavy-wire mosquito netting, cut 
to such size that it may be tacked to the side walls. This will serve to 
exclude insects at such time as the drier must be set off the stove vfhile 
filled with partially dried fruit. 

If the drier is to be used over a kerosene or gas bin-ncr, it will be 
necessary to provide a radiator or deflector to protect the lower trays 
from the direct flame and to distribute the heat. This may be a rather 
heavy sheet of galvanized iron, 2 inches less in width and length than 
the inside dimensions of the drier, and may be siipiiort^od on wire finishing 
nails driven through the sides of the drier at the corners. It should Ixi 
placed 4 inches from the bottom of the lower tray. 

If jireferred, the top of the drier may be covered with wire netting, 
thus leaving the whole toji open for exit of the moist air, but since it 
will occasionally hajipen that heavy objects will fall upon the top of 
the drier, it is a bettor i)lan to make a solid hoard toj) which will protect 
the interior while affording ventilation. To do this, cut four bits of 
2 by 4 or 2 by 2 inch scantling each about G inches in length; lay one of 
these diagonally across each corner of the toji of the drier in sftich a 
position that its ends are flu^h with the sides, and nail it in place. Next, 
place one of the ends of the box, kei>t for the purpose, in position ujion 
these blocks, and nail it down. This givfs* a 2-inch space on alV^ides of 
the toj), to serve as a ventilator. Hover this spuoe with mosquito^etting 
like that used in covering the liottom. «• 

Make trays of a good quality of galvanized netting havinj|'a one- 
fourth or five-sixte(niths inch mesh, cutting the bottoms. 1 inch larger 
each way than necessary and turning over the margins before fir:toning 
them to the frames. Make frani(K for trays of three-fourths-inch or 
1-ineh slats, fastening the netting to them with wire staples. If pre- 
ferred, a reversible tray, such as is described on page 41, may be made 
by following the method of construction there described. It is an 
excellent plan to make the trays about 3 inches less in length than the 
dcjith of the drier, and to push the lower tray to' the back as far as it 
will go, thus leaving a space in front, then place the second so that the 
door will just close, leaving n space at the back, push the third back even 
with the first, and so on as the drier is filled. This alternate arrange- 
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inent permits iiiovciiicnt of the air over tlie surfaees of the trays as 
well as through them swid aids materia-Uy in keeping up the eirciila-tion. 

If it be desired to avoid the danger of fire whieh accompanies the 
use of a wooden drier over a stove, it is not a difficult task to construet 
a homemade drier of about the size and capacity of that just descrilx>d, 
but having all exposed parts covered with metal. A convenient size 
for use on most stoves is 3G inches in height with a base 24 by 10 or 24 
by, 20 inches. A frame having these dimensions is made of 1 by 2 
inch woodon stiips, and wooden cleats for supporting the trays arc 
nailed at ' intervals of 3 inches to the side pieces, leaving a 4-ineh 
^aee beneath tli€ lowest tray. The sides arc co^'ered with tin or gal- 
vanized sheet iron; the top is made of a piece of the same materit^l in 
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which two ojKtniiigs, each 2 by G inches in sizo, have been cnt to serve 
as ventihitors. These shouhl be closed to exchide insects l)y tacking a 
slic-et of wire screening to the wowten frame before tib« jnetaJ top is put 
on. A single piece of galvanized iron, nailed to a wooden frame to give 
it rigidity and supplied with snndl hinges and a catch to hold it closed, 
foi'ms the door. The bottom is covered Ijy a j)iec« of fairly heavy sheet 
iron in which half-inch openings have been cut with a punch at 2-inch 
intervals; in order to exclude insects, this should have a .sheet of wire 
iiettifig fastened l>ene*U,h it before it is njiikd (Hi. If the drier is to be 
used over a direct flame, such as that of a g.as stove, a deflector made as 
described on page 25 must be provided to protect the lower trays from 
overheating. For supporting tlie drier when, it is placed upon the 
stove, a base G inches high is made by cutting four strips of galvanized 
sheet iron, somewhat heavier than that used for covering the drier, and 
riveting them together int-o a rectangulaj- frame upon which t-hc drier 
may stand. In order to secure a good current of air through the drier, 
the base strips are perforated with openings by means of a punch, or a 
portion of each side may be cut away, m illnstniied in figure 7. Trays 
are made of wire netting, as described in the preceding paragraph, and 
it is an excellent plan to make them of such size as will permit the 
Alternating arrangement in the drier which in there suggested, as tht 
gain in time during drying will njore than compeiisat* for the decrea,'«e 
in capacity. 

COMMUNITY DRYING PLANTS 

In communities in which almost every family has a home garden, 
a plat of berries, or a group of fruit trees producing perishable crops 
in excess of immediate needs for consumption in the fresh state, it will 
be highly advantageous for tho.se interested to condjine in building and 
operating a conununity-owned evajx)r»tor. Such a plant, if projjerly 
planned, will cost much less tlufn the nnndjcr of small home ecpiipments 
necessary to care for the same volume of foodstuffs; it will permit the 
saving of the surplus crops of those who, without its help, would hiok 
the means or the initiative to provide methods for taking can^ of their 
nniterial; and it will justify the employment for the season of an experi- 
enced person to oversee the work, thus insuring products of better 
(juality than would be made by tlie undirected efforts of a large numbei" 
t)f inexperienced persons. 

If the neighborhood be one which alrendy ha.s~or 'm getting under 
way some form of cooperative enterprise, such .as a community canning 
center, the drier should be established in connection with it and un<lei 
the same management. Since much of the efjuipniejit for preparing 
niateiml will Ixi (jcjually usefid for both purposes, (ituining uul drying 
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combine to good advantage and niiiy verj' well use a preparation room 
in common. If the conimimitj' has no such enterprise, the drier should 
b« pkroed m nearly as possibk in center of the population it is to 
f!(<rve or near sonic place of common resort, such as the neighborhood 
.store or post ofTicc, so that trips thereto may be conveniently combined 
with other errands. The precise Vocation may be determined hy the 
location of a buildinj? which may serve for housing the plant. It will 
only exceptionally be the ca.se that it will be either neces.sary or advisable 
t;o put up a new building especially for the work, since there are few 
comuuinities which do not have some building which can be used. A 
lodge room, school, or hall is usually conveniently located and will 
h»ve some tyiie of heating appiwatus, a water supply, and more or less 
jicces.sorj' equipment, such a.s a range and cooking utensils, or at least 
chairs and tables, needed for the work. lu the absence of such pos- 
sil)ilitics, a vacant dwelling or store may be rented, or some large out- 
building, such as a granaiy or tool house, may be pressed into service 
as a pr(!pHratioii room and shelter for the drier. In every ca.se it should 
tie kept cleiuly in riund th»t such drj'ing plants are being construotefl 
prinuu'ilj' as an emergency measure to meet conditions which are niorf, 
or less temporary and that the expenditures uuide in such work should be 
no greater than are absolutely neces.sary. Consequently, the construc- 
tion of a new building should lie undertaken only as a last resort, after 
n careful canvass lias niade it clear that the cojumunity has nothing 
which a comparatively small sum spent ui repnirs a4id alterations 
would make serviceable. 

The size and cousefineut capacity of the drier nnitrt 1j€ det«rminofl 
from a studj' of the nature and quantity of the materials to be handled. 
If the district is one in which there is normally a very large surplus 
of some one crop, such as Imrries or peaches, or if it has a varietj- of 
liighlj' perishable crops which mature more or le.ss nearlj' at the same 
lime, the drier uuist have sufficient capacity to take care of this material 
rii|)idly enough to prevent loi*s hy spoilage, even though it h!4.s to be 
operated oidy at partial capacity before and after the rush season. 
It is, of course, alisolutely essential to the success of any cooperative 
Oi-ganization that it be able to .serve all its patrons promptly and to 
prev(!nt the loss of material delivered to it; if the plant be made so 
small that it becomes swamped under a load of perishable products 
thei'c i.s sure to l)e serious di.'^atjsfaction among the members. 

Several type.s of driers, which vary somewhat in cost of construction 
l)nt oulj' slightlj' with resixict to efficiency and economy of operation, 
ure described in the pages inuuediat-©lj' following. The plans given are 
purposely g(!ncralized,:so that the size, and consequently the cajiacity, 
of each pl.'uit may bo adapted to the needs of the particular eomuumitj' 
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or individual grower. This will present no diffieiilty to anyone who has 
had even a limited experience in construction, as the data given will 
permit ready cfdeulation of the dimensions necesvsary to provirlo i«iy 
capacity desired. 

A number of considerations must be taken int-o account in ilctor- 
niining the type of drier to be built in any given case. If the building 
is only temporarily available and must be used for otlier jiurposes aftcM- 
the close of the drying season, the drying unit nnist be so built that il, 
either can be removed bodily or readily taken down. This restricts 
the choice of a drier to those types which are complete in thomselvcs 
and which have self-contained heating devices. On the other hand, if 
the building is to be available as long as needed for the purpose, the 
evaporator may, if necessary, be so built that it will become permanently 
a part of the building. In such a case, the cost of construction may be 
reduced by using tlie existing walls and floor as parts of the inelo«ure 
of the drier, and if the building has a steam heating system the boiler 
may be utilized to furnish heat for the drier. 

A porkible or outdoor evaporator. — The Topping portable or orchard 
eva)X)rator was (iosigned for use where circumstances demand an inex- 
liensive evai)orator of moderate capacity, so built that it can be placcil 
during the working season in any available workroom, or even out of 
doors, anil subsequently removed to any eouvenient jjlace of storage. 
This machine, which was first introduced as a small patented devici! 
more than forty yeai-s ago, has undergone various modifications luul 
improvements and has long since become public property through the 
expiration of the patents. It has the advantage of extreme simjjlicity 
of construction, so that it can be easily built by an ordinary carpenter; 
it may be built of either wood or metal and c«.u be made any desired 
size to accommodate 300 to 1,500 pounds of fruits or vegetables at one 
loading. As usually built, it is provided with a rainproof roof and may 
consequently be placed in some convenient location in the open l)€side 
the workroom, which is ospeeially advantageous when space within the 
building used as a workroom is at a premium. It nuiy lie heated by 
steam coils when steam is available, by imy betiding stove of suit^ttble 
size whicb is at hand, or by a stone or brick furnace when located in the 
open. For these reasons tlie Topping evaporator is deservedly i)oi)nlar 
ajuong smaJl-fruit growers m\A is probably more widely mmd m tJi* 
E.^stern and Central States than any other of the larger home driers. 

The general plan of the Topping evaporator is very well shown in 
figure 9. If it is to be used #ithin a room, it mitst consist of 
an upper and a lower section, which are constructed separatt>ly for 
convenience in moving the drier about or may be built together if the 
drier is to remaip permanently in one pl««^. Ttw I'^^'er section is tlj#- 
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heating chamber, within which the steam coil or stove is to be placech 
It is simply a rectangular box of the same width and length sts the 
drying section above and of sucli Iieight that tlie top of the stove uk'cI 
for heating will be at least a foot, preferably 18 inches, below the iKjttom 




Fig. 9. — A portable outdoor evaiwrator do b» liCHWd by an orrtliiao- liuHting stove 



of the drying section. It is Ijuilt upon a frame of 2 by 4 inch stuff, 
strongly braced to support the weight of the drier which rests upon it. 
The sides and one end are closed with rough lumber, or preferably with 
sheet iron, in order to reduce the danger of fire. One end has a door 
the whole width and Iieight of tlic chamber for use in firing the stove, 
which is placed just inside this door. From the stove the smoke pipe 
is carried, suspended by wires, beneath the center of the drier, with a 
sHglit upward inclination, to the opposite end, where it passes out and 
turns vertically upward to join the flue if the drier is to be operated 
indoors or to be carried several feet above the top of the drier if it is to 
stand in the open. A number of openings in the walls near the base of 
this section permit air to enter and become warmed by contact witli 
the stove and heated pipe before rising into the drier above. 

If the drier is to stand in tlie open, a shallow excavation may be made 
to receive tlie stove, thus reducing the total height of the apparatus, 
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or a stone or brick furnace equal in length and width to the size of tlie 
dwr »nd covei'ed witli a layor of ©eineiJt to jjfevent the csowpe of sinoke 
may be built. If the drier is to be heated by steam, the steam pipe is 
led in at one end of the heating chamber and carried several times aroimd 
the inek)»ure m » series of coils so cKstj-ibuted, oi»e inside Uk otlicr. 
that the incoming air may everywhere come in contact with them. 

The drying chamber is essentially a boxlike structure provided with 
a skjping roof which has a simple venUlator tlimigliout i"t« lengUi. 
The construction of the ventilator and its relation to the roof are so 
closely shown in figure 9 as not to need detailed discussion. The frame 
of tJ>c <lri«r *nd tJie r»ft«rs iwe m»de of 2 by 4 inch sUiflf, and tiie sillB of 
the drier rest directly upon the top of the heating eliambcr in case 
the two are built separately. If built in one section the studs arc, of 
coursw, cut bo » Imigtli equal t«o tiie tveifsJit •wiiich tlw ocMTSpkted dr'm- 
k to have. 

The drier shown in figure 9 is 10 feet in length, 4 feet 4 inches in 
width, and 4 fo»t 6 ini-hee in height to the eftves. The studs arc sp*ded 
3 feet 4 inches apart on centers, and the interior of the drier is cut into 
three compartments by partitions nailed to the studding and extending 
from the base Hne to tile eiiY»s; th«efe may be either of wood or sheet 
iron. Cleats made of 1 by 1 or 1 by 2 inch strips are nailed to the side 
walls of each compartment to serve as supports for the traj's and arc 
spaced 4 inches apart from center to center. A 6-inch space is left 
beneath the lowest cleats in order to increase the distance of the trays 
from the heater, thus decreasing the danger of scorching the material. 
Th« entire front of eftdi compartment is hinged eitiier at tJie bottom or 
at one side, to serve as a door for the insertion and removal of trays, 
while the back and ends of the drier are solidly boarded up. 

The widtJi and deiiih of the compartaneiitts arc sMoli m to accbinnio- 
date trays 4 bj' 3 feet in size, as larger traj's would he too heavy for 
convenient handling when loaded. The height of the drier is made 
to accommodate 12 trays placed one alx)ve anotliw 4 inches apart. 
This is as large a mnnber of trays as can he employed without seriously 
slowing down the drying on the upper trays. For this reason no attempt 
SihSlkl ha made to secure grea4:«er capacity by increasing tlie mmibcr of 
trays in the stack; instead, the length of the drier should be increased 
so as to give a larger number of compartments: The size of the drier 
rBqtth*^ mte- 1« -» ^fwi ffmen^tf of pro<hice caii easily be deter- 
mined from the following data. If each compartment accommodates 
H stack of 12 trays, each 3 by 4 feet in size, the compartment will have 
14**^H»<M'W-'lie*'>cJl^^ffilig surface. Each »qii»re foot of tray surface 
will accommodate approximately IJ^ pounds of such material as 
peaches, apricots, cabbage, onions, beans, or sweet corn, which must 
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be rather thinly spread, or 2 to 2}4 potinds of sueh products as berries 
«r apples, with which heavier loading ie possible. Consequently, emch 
eompartment holding twelve 3 by 4 foot trays will aceomniodate 175 to 
200 pounds of produets of the first group or 275 to 325 pounds of berries 
or apples when fully l<mded. If the dri«r is opersrted eontinuoualy, 
that is, if the fire is kept going steadily day and night and every tray 
that becomes dry is immediately replaced by a tray of fresh produee, 
it will be possible to dry two charges of thinly spread trays in 24 hours. 
If the fires are kept going only during the day and allowed to die down 
at night the time for drying will be doubled and the eapacity of the 
drier will, of course, be correspondingly reduced. 

In operating this drier, as in all others in which the heat is applied 
to a stack of trays from below, the trays of fresh material are inserted 
at the top of the stack and gradually shifted downward as they beeome 




dry. The material thus encounters progressively inereasing tem- 
peratures as it becomes able to endure them without injury; hence, it 
dries much more q^iickly than if left undisturbed in one poeiti8««ij*lM dry. 

While evaporators of this type are frequently of wooden construction 
throughout, the use of sheet iron for side walls, partitions, and roof has 
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Ulc very great advantage thjtt it inakes tJie drier euUreiy fireproof 
wiiiic adding very little to the cost. 

A prime Umnel evaporator. — The typo of evaporator which is 
shown in figure 10 owes its name to the fact that it has been dcveloi)ed 
in the prune-growing districts of the Pacifie Coast primarily for use 
in curing primes. While specially adapted to that purpose, its cheap- 
ness of const-ruction and operation niaies it.available for handling any 
and all products, and it is worthy of much wider use. Its distinctive 
feature is that its eonstruction secures a high degree of efficiency of the 
heat employed, as th« warm air ent^s at one end of a long drying 
chamber and passes over and through the trays to the opposite enil 
Ixjfore it is allowed to escape. For this reason there is a considerable 
difference in the temperatures at opposite ends of the drier, and tiiis is 
advantageous in the handling of most fruits and vegetables, which 
require a low temperature at the outset but may be exposed to greater 
beat as they become partially dried. 

The prune tunnel drier requires a 2-stor>' building or a single story 
with a basement for its installation uuless.steam is employed for baiting 
it, in which case it may be installed in a l-st<H-y building. Tlie drier 
proper will oecupy a position above the floor line, wlgic the heating 
device is placed in a space below. The prune tunnel is a long, narrow 
ohamljcr, with fhor and oeilinfi inclinod from tJw horixontal or 2 
inches for each foot of length, thus making one end of the chamber, 
or tunnel, higher than the other. The warm air inlet is located in 
tJ'ie floor at tJie lower end ajud the veiitilat-dng simft is placed in the 
eeiliug at the higher end, thus securing a flow of air through both the 
length and height of the tunnel. Trays containing the material to 
be dried are in«*rted ihrougli a door »t the feif^iiw and cooler end wid 
pushed along inclined runwaj^ to t-he lower eiKl, where the dryi*ig is 
eompleted. 

The lower liniit-e of size of fi single tmineJ may be determined by the 
capacity required or by the size of the heating unit which is available, 
but there is a definite upper limit which can not safely be exceeded. 
A single tunrrel should not be made more tliiwi 18 or 20 feet in length, 
6^ feet in height, and 3 to 4 feet in width. Such a tunnel will accom- 
modate 16 tiers of trays place<l 4 inches apart, which will give a total 
drying surface in a timnel 20 feet long of 960 squai-e feet if tJie tunnel is 
3 feet wide, or 1,280 square feet if its width be 4 feet. As each square 
foot of drying surface will accommodate 1}^ pounds of thinly spread 
mat^rfal W f to 2^4 pounds of less dcHcate in-otftwjts, t4M8 will give a 
capacity of 1,400 to 2,000 pounds of green fruit at a charge for tJie 3-foot 
width, or one-third more for the 4-foot drier. 

ITie fra*n« of tfh« t»iuneJ should be mmh of 2 by 4 indi sttiff.spiped 
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not more than 2 feet apart, in order to prevent warping and ojKJuing 
of the walls. For the game re««oti the walls and ceiliirg siio'iild ii* of 
good-quality touguo-aud-groove flooring, and should be closely driven 
together in building. In order to give the ceiling and floor the necessary 
inclination of 2 inches to the foot of length, the studs at th« Imter end 
arc cut GV^ feet in length, eacb successive pair is made 4 inches larger 
than those immediately preceding them, and all are spiked to the beams 
ttiat supported the original floor which is taken up over ttws aioa oecaipied 
by the drier. Pieces of'2 by 4 inch stufT are next nailed to the studding 
at the proper height, thus forming supports for the floor. In all ca.ses an 
opening 3 or 4 feet in leirgth and extending across tJie width of tiie 
tunnel is left at the lower end, directly over the furnace, as an inlet for 
warm air. No special pains need be taken to make the floor tight, and 
some operatora omit Uie floof entirely, biit this pfactioe apparwitly has 
nothing to commend it. 

Since the upper end of a 20-foot tunnel is 3 feet 4 inches higher than 
the loww end, it is Recesoary bo surround tlie upper mvd With aa inclined 
false floor leading up to the doorts, in order to i>ermit easy access with 
trays loaded with fruit. 

ff a single limnel is being built thesheatliing of the side walls shoiriel 
be nailed to the inner surface of the studding, thus giving a smooth 
surface upon which cleats for carrying the trays may be nailed, leaving 
no spacee at tli« sides through which air may pass directly up. Wbcfi 
two or more tunnels are built side by side the common walls should be 
boarded on both sides, for the same reason. 

The ventilating shaft extends efntirely aeroee the \ipper entl of the 
tunnel and should be not less than 2 feet in width. It should be carried 
to a height of 3 or 4 feet above the roof of the building, in order to secure 
a good rtrtufk 

The doors of tbe tunnel must, of course, open for the entire width 
and height and should be carefully fitted and provided with closing 
fttrijw and a tight latch, so that air currents may not enter through tliein. 
If the tunnel is more than 3 feet wide double doors meeting at the center 
of tbe opening will be more convenient than a wide single door. 

line cleats carrying tbe trays are nailed directly to the side walls of 
tbe tunnel, with the same inclination as the floor and ceiling. The 
first pair of cleats are placed with their upper edges 6 inches above the 
fkHM" line, ».nd those above are spaced 4 inches apart from center to 
center. The cleats may be 1 or 2 inches wide, but should be a full inch 
in thickness in order to give a broad supporting surface for the edges 
of ihe trays, !W44 gr*«t cfwe ni'Mst be used in selecting an^ plaoiiif tlwsTi 
so that the upper edges form straight lines, as otlierwiso there will lie 
difficulty in sliding trays along them. 
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In iiso, tlio trap's of frosh material itre always? inserted at the upper 
end, where thej' arc allowed to remain from 1 to 3 hours. Each is then 
pushed down far enough to permit the insertion of a tray behind it, 
a[nd this is continued at intervals until the runways are filled. A tunnel 
in operation consequently always has at the lower (uid trays of material 
which is nearly dry and which is receiving the full heat of the furnace, 
while behind these are successive tiers of trays each filled with material 
containing more water and surrounded by air of lower temperature 
and hijfher moisture content, the last tiers being filled with freshly 
[)repared material which has not yet begun to dry and which is being 
slowly warmed up by currents of relatively uioist air at moderate 
tcmiHjrature. The advantages are obvious. The arrangement permits 
1,h« insertion of new trays as rapidly as they are prepared, and the 
overheating and injury of water-filled fruit are avoided, while the 
material is automatically moved forward into higher temperatures as 
rapidly as it becomes able to withstand them. 

When the tunnel is completely filled there is a very strong tendency 
for the heated air to travel between the lower trays, resulting in slower 
drying in tliose near the top of the drier and nece«sitating much lalxir in 
shifting the trays. In order to remedy this, it is a good plan to omit 
one tray from each runway and so to arrange the trays at the lower end 
of the tunnel that the edge of the lowest tray in the stack is just flush 
with the edge of the hot-air opening in the floor, the next projects 2 or 
3 inches beyond the first, and each succeeding tray stands out for the 
same distance above its fellow immediately below. The edges of the 
trays thus act as a series of baffle plates, breaking up the ascending 
current of warm air and distributing it through the stack in such fashion 
that trays at the top and bottom dry at equal rates and the laborious 
shifting by hand of trays from the upper to the lower runways is entirely 
avoided. 

Two dependable thermometers should be pi'osent in the drier at all 
times, one at the upper and one near the lower end, and the person in 
charge of the furnace should so regulate the firing that the temperature 
at the upper end shows no sharp variations from that recommended for 
the particular material being handled when fresh, while that at tlie 
lower end is within the range permissible for finishing the drying. 

A single turmel 20 feet or less in length can be very satisfactorily 
heated with anj' stove which would be large enough to heat comfortablj- 
an ordinary 20 by 20 foot living room. If more than one tunnel is to 
be heated, a larger heating stove or a furnace of the type used in com- 
mercial drying plants should be secured. In such plants the tunnels 
are usually built in groups of three, the furnace is placed beneath the 
Hoot (rpcming of the cen trill tunnel, and the pipe is divided by a T-joiftt 
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into two lines which are cwrietl out Ixinoftth the openings of the latejal 
tinniels and then brought ouo« or twie® iwound tl« furn»o« room beforft 
passing into the fluo. 

The furnace may burn either wood or coal, but both stove'and pijjo 
shoiikl be tight and in good repair, so that there will be no escape of 
soot and smoke, which would necessarily rise through the fruit above. 
Th« stove is place<I directly beneath the opeiu'nR in the floor of the 
tunnel at its lower end, and the pipe is brought up to within 3 feet of 
the floor and then carried at about that distance from the floor of the 
kuinet but with a slight upward ineUnation to the upper end, where it 
enters the chimney. Since there must be free access to the end of the 
tunnel, the chinmey must stand at one side, or the pipe may be carried 
bcnoath the floor of the baseuient to a eouv«n>ently located flue, 
provided that an tipward indiiifttion Ihj maintained to prevent soot- 
ing up. 

The furnace room may be an inclosure of the same or slightly 
greater width than the tunnel above it, but it should be at least 2 feet 
longer, this additional length being located at the lower end, in order 
to permit the placing of the furnace immediately beneath the opening 
in the floor above. If the tunnel be placed against the side wall of an 
existing building, the furnace room may be made by erecting partitions 
covered with rough boards or sheet iron to complete the inclosure, with 
u door for access in firing the furnace. Ventilator openings 1 foot in 
height and 3 to 5 feet in length should be left in each of the side walls 
«t iimr middle point and jiwt alwve tJie ground level, in order that ttve 
iuoouiing cold air may pass over the Ueated furnace jwmI pipang Iiefere 
piawing into the tunnel. 

Driers employing stmm heed. — When the building in which the 
drier is installed has a steam heating plant or when a canning plant 
equipped with a good-sized boiler is operated in connection with the 
drier, the latter may be lieated by steam. Tlie advanfc<iges are several. 
The entire outfit may be installed ujwn one floor without disturbing 
existing walls or floors, there is no dust or smoke, and the temperatures 
ein ployed are undw the control of tlie operator, yet may be modified 
quickly and at will to suit the various products being handled. There 
is a considerably increased first cost over a furnace-heated drier of the 
smne oapacity, due to the cofit of steam coils and plund^ing, but if wast-e 
steam from a boiler is available the saving of fuel will offset this to a 
considerable extent, particularly if the plant has a good variety of 
material and consequently a fairly long working season. 

A sieam-henkd iunnel drier. — The tunnel evaporator described in 
the pages immediately preceding can readily be adapted to heating with 
st«<Mu, and the stenni-heated tuniwJ c»n be installetl without disturbitig 
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the existing floor in any room which has a fairly high ceiling. In order 
to do this the lengths of the studding of tiie tunnel are increased 18 
inches, so that the warm air inlet at the lower end of the tunnel is 18 
inches above the floor level. The heating coils are placed in this space 
and may consist of a number of flat coils of 1 or IJ^ inch steam pipe, 
placed one above another; or a very effective heater may be made of 
two or three ordinary radiators, laid upon their sides, one upon another, 
and eonneetetl in series. The heating imit is boxed in by board wall.s 
containing good-sized ventilator openings screened to prevent the 
Mitrance of dust. As it will be necessary to build a false floor around 
the tunnel to permit easy access in inserting and removing trays, air 
ducts leading beneath this false floor frofn the ventilator openings to 
inlets in the outer walls of the building may easily be built. Or, if the 
drier stands in a second-story room or over a basement, the floor beneatii 
the air inlet may be taken up, the steam coils placed over the opening, 
and the sides tightly boxed iu, so that air enters only from the room 
liclow the drier, thus keeping out the dust wliieh would othoi-wise come 
in from the floor of the workroom. 

A steaiH-heated cabinet drier. — A type of cabinet, or "box," drier 
which is heated by steam has recently come into u.se, particularly in 
New York and adjacent Canadian territory, in the drying of fruits 
and more particularly of vegetables destined for use by the Allied aa-mics. 
The initial cost of piping and installation nutkes the total investment 
much greater than that required to build a furnaoe-heated drier of equal 
capacity; but the heating coils are built of ordinary iron pipe, and the 
drier may be of any desired size, is self-contained and portable, can l)c 
set up in any location where steam is available, and is so compact that 
it gives large capacity in proportion to the space required. There are, 
of course, no restrictions ujjon the character of the boiler or the sort of 
fuel employed in supplying steam. 

As usually constructed, the cabinet drier is a rectangular chamber 18 
feet long, 7 foot wide, and 10 foot in height, outside dimensions. It is heated 
by rows of steam pipes fed from a common header, the header being lo- 
cated at one end of the drier and G feet from the floor. From it twenty- 
four 1-iucli steam pipes are led to the opposite end of the drier, where 
they arc dropped 8 inches by means of elbows and unions and led back 
to the other end, again dropped and carried to the opposite end, eacii 
pipe passing through the length of the drier six times before it empties 
into a return pipe, which carries the condensed water back to the boiler. 
Each row of pij^es is given 1 inch of fall for each G feet of length, thus 
securing a good circulation. The spaces bWWecu the successive banks 
of pipe are consequently 8 inches wide at one end, and this distance 
incre.'ises to 14 inches at the other. The beating i)ipcs are carried upon 
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a framework of similar pipe, as is siiown in figure 11, in such fashion 
as to l)e entirely independent of the outer walls of the drier and the 
suiiports for the trays. 

The framework of the cabinet surrotniding the drier is built of 2 by 
4 inch stuff. As the traj^s used are 4 by 3 feet in size, the studs at on« 
side of the drier are spaced 4 feet 4 inches ajjart on centers to admit the 
t-rays which arc inserted between them. These studs are to carry cleats 
for supporting the trays. On the opposite side, which is to be boarded 
solidly, additional studding may be i)laced midway between those which 
carry the trays. The ends of the cabinet may f)c built in removable 
sections, fastened in iila«e by b\ittons, but it is bctt«r to make Uicm a 
series of hinged doors, for the sake of easy access to the pii)es when 
repairs are necessarj'. 

As any two coils of i)ipe are 8 inches a^)«.i't at one end of drier 
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niid 14 inches at the other, the number and spacing of the cleats which 
are to form runwaj^s for the trays arc determined by this fact. TIk^ 
cleats supporting the trays should be 3 inches apart from center to 
center and there should be a space of at least 1 inch between a tr*y 
and the pipes above or below it. Consequently, the wider spaces 
between coils will admit three trays; the narrower ones, only two. 
The cleats should be well-se4isoii«<] 1 by 2 inch strips of some non- 
re^iious wood which doee mit r«*wiily warp imd split unde<- heal, hjkI 




4f) 



farmers' HULLETIN 9S4 



the upper surface of each should ho planed smooth before it is put into 
place, ill order that the trays will slide readily over it. The front or 
op(>ii side of the drier is inndc up of a scries of doors, each hinged at the 
lower edge so that it opens downward. These doors are made 22 
inches wide, so that each gives access to the trays between two tiers of 
piping. Pieces of 2 by 4 inch stuff spiked horizontally to the upright 
studding complete the framing of the doors, each forming a clieek 
against whieh the door l)ek>w oloisos fwid a mippoit to which the tlooa- 
above is hung. 

Air is admitted to the drier by means of ventilators 6 inches in 
width located just alx>ve the floor line and extending around the four 
sides of the cabinet ns a continuous opening. They are sereened to 
exclude dust and provided with movable shutters so that they may be 
opened or closed at will. 

The top of the cabinet is an inverted hopper terminating in a wooden 
ventilating shaft 4 by 4 feet in size, whieh is carried up through the roof 
siiHicieiitly far to insure good draft and roofed over to exclude rain. 
The capacity of the drier may be somewhat increased by placing an 
electric fan in the ventilator shaft, but if this is done a sj-stem of air ducts 
for distriVniting the incoming air to all parts of the interior must Ix; 
installed or the dr^nng will be unequally rapid at the sides and center. 
While the drier is 10 feet in height, tlie heating pi])es are placed in the 
first f}}/^ to fi feet. It might seem at first thought that this arrangement 
would result in slower drying at the top, but as a matter of aetutil 
(>xporienee the up|x>r pnrt of the drier is the hottest portion and it is in 
this region that ovei-be«tiiig iwid eon»equent injury to the product is 
most likely to occur. 

The trnys arc made 3 by "4 feet in size, and two trays are placed on 
eacli runway, one behind the other. Since the sources of heat are well 
distributed tlirougli the drier, trays may be inserted anywhere as the 
runways become empty. The time required for drying of course varies 
widely with the flepth of spreading and the nature of the material, but 
two elmrges of thinly spread material should he dried in 24 hours. As 
a drier 18 by 7 feet in size and 10 feet high, having Hi tiers of trays, has 
2,300 s(inare feet of drying surface, this would give it a daily capacity of 
about 6,500 poimds. To operate the drier at this capacity willToquire 
a 30-h(M-9ep<)wrr Itoiler supplying steam under 50 to 70 pounds pressure. 

CONSTRUCTION OF TRAYS 

The l)esf grade of galvanizod-wire mrmi\ that can be obtained^ with 
a mesh of one-fourth or one-fifth inch, should be used for making trays. 
It shoidd lie cut into pioees 1 inch larger each way than the finishetl 
trar is to in orcl»r thai tJ>e free edges nuiy be turiwd ov«ir tti give a 
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firmer attachment to tlie frame. A shallower- reversil)le tray is made 
by using 1 by 1 inch strips. The wire is tacked to a frame made of 
these; the tray is ti*en turned over and a seoond set of strips mated k> tJie 
first, making a tray which may be used either side up. To make deep 
trays for such products as apples or cabbage, 1 by 2 inch strips are used 
for tlie frame and the wire is fastened with »tftiil«fi to th« edges of the 
strips. In order to prevent the loosening of the wire from the frame, 
strips of liardwood one-half inch in tliickness-shoukl be nailed upon the 
botlom of the tray, to protect the edges of the wire and to giv« a smo^h 
surface upon which tlie tray will shde eswily when loaded. 

PREPARING AND DRYING FRUIT PRODUCTS 

The process of blanching with hot water or steam generally employed 
with vegetables can not be applied to apples, pears, apricots, and 
peaches. These fruits are valuable primarily for the sugars they con- 
tain; these are present in soluble form and are in part lost by diffusion 
into the water in which blanching is done, and in considerably greater 
amounts escape later in the dripping of juice which follows the applica- 
tion of heat to the scalded or steamed fruit. For this reason such fruits 
are treated with the fumes of sulphur for a short time before drying 
begins. In fruits so treated, the chemical changes discussed on page 8 
are arrested, the di.scoloration and blackening due to the oxidation of 
tannin does not occur, and the dried product has practically the color 
of the freshly exposed flesh of the fruit from which it was made. While 
sulphuring is sometimes called bleaching, the use of this term is mis- 
leading, since sulphur fumes do not bleach or whiten the fruit, but merely 
prevent darkening after the treatment. As the purchasing public 
demands such fruit, the entire commercial output for many years has 
lieen so treated. TJnsulphured fruit will darken to an extent directly 
dejiendent upon the time required in drjnng and is subject to souring 
and to insect attacks in drying, while sulphured fruit is not. There is 
neither gain nor loss in palatability or in food value as a result of sul- 
phuring, and while the practice \\i\s l)een subjected to severe criticism 
it has never been shown that it is injurious to persons consuming the 
products. Consequently, the decision as to whether fruits dried for 
home use shall be sulphured or not is a matter to be left to individual 
preference. If it is to be done, a sulphuring lx)x such as is described on 
jiage 14 must be made for the purpose. 

APPLES. 

The fruit intended for drying should be reasonably mature but not 
soft, and should be handled with proper care in picking and hauling 
so as to avoid bruising, as bruised spots which have become discoloraii 
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must bp trimmed out in order to make a good-looking product. In 
l)rcparing apples the working force nmst Ix; so divided that the fruit is 
ti'in*med and sliced as rajidly as it is pajed, as ix?elcd fruit nmst not he 
allou'od to remain standing in the air while awaiting its turn at tlic 
hands of the trinuiiers and slicers. After paring and coring, the apples 
should b« trimmed immediately, to remove all. bits of peel, discolor«Kl 
or decayed spots, and fragments of core, and at once sliced. Api)les arc 
usually cut by means of -an attachment on the parer or by a special 
sHcing machine into slices or rings at right angles to the core hole 'and 
one-fourth inch thick, but a few individuals will prefer to eut them into 
cjuarters. Quartered apples by reason of their greater thickness and the 
varying size of the pieces, dry more .slowly and unevenly than slices and 
hence reduce the daily capa(!ity of the drier and rccjuire a greater 
expenditure of fuel per dry pound, for which reasons they are now rarely 
made in a commercial way. 

If the fruit is to be sulphured, it should be spread upon the trays to 
a uniform depth of 1 to IJ/^ inches as rapidly as it is sliced and inune- 
diatcly placed in the sulphuring box for 20 to 30 minutes, after which 
it is transferred to the evaporator. If it is not to be sulphured, dark- 
ening can be prevented only by providing pails of water into which the 
fruit is dropped after paring. Trimmers and slicers are also provided 
with such pails, so that the fruit is exposed to the air only while actually 
being handled by the workers until it is spread on trays and placed in 
tlie warm evaporator. Drying is begun at 130° F. and the temperature 
gradually increased to 175°. The trays of drying apples should be 
examined from time to time and, if necessary, stirred with the fingers to . 
correct any tendency to unevenncss in drying. The fruit is sufficiently 
dry when a handful of slices gripped firmly in the hand has an elastic, 
springy feel, separates promptly when the pressure is released, and leaves 
no visible moisture upon the hand. It should be removed when this 
condition is attained and before the slices become crisp and hard, and 
subsequently treated as described in the section on "Treatment of prod- 
uct-s after drym%" p§^e 56. 

PEARS 

The drying of pears in a commercial way is practically confined to 
California, and the methods of handling there used may be followed in 
a general way. Pears intended for drying are picked when the fruit is 
still quite firm but is readily loosened from the tree when slightly lifted 
with the hantl. They are then stored in boxes or crates beneath a shed 
for a week or more until ripe but still firm. They are prepared for 
drying by removing stem and calyx, splitting lengthwise into halves 
without removing either core or peel, and spreading on trays in a single 
layer, cut surface uppermost. In order to mjike a product hayi^g ^yi 
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attfactive appoarancu it is necessary to continue the sulj)hnr treatment 
for three or four hours, or even a longer time. If the fnn't is not sul- 
phured it is necessary to kee]) it under water after cutting, in the fasiiion 
described for apjiles, until it can be spread and placed in th(^ drier. 
Half pears dry more slowly than apples and, if preferred, the fruit may 
he peclefl and cored and cut into quarters or eighths, Vhieh will facilitate 
drying and also reduce the time necessary for sulphuring. The tem- 
jK'raturcs to be employed in drying are those recommended for ai)i)les. 
The properly dried product is elastic a-nd nil)berlike, suid it is im]K>9sible 
to press water out of the freshly cut surface of the pieces. The ti'eafnient 
after drying is identical with that given apples. 

PEACHES 

Peeled evaporated peaches are comiiaratively unknown in the 
markets, practically all connnercially dried peaches being dried witliout 
peeling. Foi' home iifte tlw fruit may be prwed by h»iid, or preferably 
by a hot lye bath, as described on page 14, !is no entirely satisfactory 
in.-ichine for peeling pe.aches has as yet been i)laceil on the market. 
After paring and subeequent ws^hing the fruits are cut in half, the 
stones removed, and the halves innnediately spread in a single layer, 
with the stone cavity upjiermost, upon the trays. If the fruit is paa-ed, 
sulphuring for 20 to 25 minutes will be sufficient; if uni)aj-ed t^he time 
must be increased to 1 or 2 hours. These periods can not be considered 
as definitely fixed, however, as the time needed will vary with the 
degree of maturity of the fruit used, ami even more widely with va-rietiee, 
a variety of high water content, open te.xtui-e, and soft flesh, sueh as 
the Elberta, requiring little more than half the time needed for such 
firm, dry-lieshed varieties as the LoveH and Muir. The suliihuring 
is completed when juice begins to collect in the stone cavity. This 
necessitates careful handling in transferring the fruit from the sulphuring 
box to the drier, as this juice is rich in sugar and must not be lost by 
carelessly tipping the trays. Great differences will be observed in the 
time required for drying. The criterion for sufficiently dried fruit is 
the attainment of the i)lial)le, leathery character described for apples. 

APRICOTS 

The fruit intendcil for drying should be i)icked from (he tree before 
it bmmiWB Ape 'mmghy^ ihop. The liajidlin^ of^apricots hi prei)iu-a- 
lion for drying is like that given peaches, as outlined above, with 
the iliiTerence that the fruit is never ijeeled but is halved, stoned, and 
s«i!pkuj-ed I'l^tiSs 2i Itews. .I» *j)ricot^, as in peaches, a rich sirup 
e*o4*i«itg, m tJKj stone cavities iftw sulphuring, and caj-eful hiuadling im 
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avoid its loss in transferring to th(> drier i.s ncf-essnrj-. ^\'itlI I^jtli 
Hpricots and i)eaches drying should Ijc begun at a temperature of 130' 
to 145° ftud gr»tluaJly increased to 165° F. toward tlw5 end of the drying 

CHERRIES 

Sweet cherries make a very acceptable product when dried and 
may he employed in the same ways and for the same purposes as raisins. 
The sour or ])ie cherries are also easily dried. The fruit is washed, 
IMC'ked over to remove stems and imperfect fruits, and tlien spread in a 
single layer on the trays and placed in the drier without sulphuring. 
If the fruits arc very largo they may he pitted before drying, but very 
large quantities of the juice, whieh contains a considerable portion of 
the sugar of the fruit, arc lost in the process. If this juice, which 
amounts to 35 to 50 gallons per ton of fruit, can be saved and combined 
with apple or other juices in the making of jellies, pitting may be at- 
tempted; otherwise the process is both time-consuming and wasteful. 
The drier should not be hotter than 120° F. when fresh cherries jue 
])laeetl in it, and the temperature should never rise above 150°, as 
clwrries «»p*idally are easily injured bj' overh^ting. 

PRUNES 

Prunes intended for drying should be allowed to become fully rijic 
rwid fall from the trees of their own accord, as such tree-ripened fi'urt is 
considorablj' richer in sugar than that obtained by shaking the trees. 
Throe or four pickings will usually suffice to gather the crop. The fruit 
should be gwthei'ffd into erat.o« or boxes holding not more than a bushel 
and should not be allowed to stand in the crates more than 12 hours 
jifter it reaches the drier. In gathering, all partially decayed, overriiw, 
fcvrmeiiting, or soft fruit should l)o difcarded. 

The term "prune" is applied to several varieties of plums which are 
;ilike in that thoj' may be successfully dried without the previous removal 
of the ston«e, but which dilTer in other res(iects. All those varieties 
which are commonly dried require a short inunersion in boiling Ij'e to 
riMiiove the thick waxy coating and to check or crack the skin and 
IM-rmit the contained moisture to escaiic. The exact time for dipping 
vill vary with the variety and also with the degree of maturity of the 
I'ruit, but will be about 35 to 45 seconds for immature fruit and not 
more than half that time for that which is fully ri()e. The dipping is 
properlj' done when the fruit shows a few very fine checks over the 
surface and particidarly near the point of attachment of the stem, but 
umst not be continued until the skin is actually split or begins to pool 
will". Tli« lye shouhi be boirmg, and the dipi>iuig b^sikct should be moved 
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nltoiit in the liquid to aid in Ijringiug all the fruit into contact with the 
.«<)hition. The basket should then be quickly transferred to a large 
vessel of cold water and thoroughly rinsed to remove the lye, after which 
the fruit is spread in a single layer upon the trays. With the dark- 
floshed iiruufes, such as the Italian or Fellenbiirg and the Prune d'Agen 
(also known as the Petite or French prune), which, with the Imperial 
pnme, constitute the principal varieties used for drying, no further 
treatment is given. Light-fleshed vai-ieties, such as the Silver prun* 
or Golden Dro]i, require a short treatment in the sulphuring box im- 
mediately after the lye dip, in order to preserve the color. Prunes are 
sufficiently dry when the flesh shows n© mtm^mm'.Mkttt torn noro^ »n<l 
jiressed vigorously between the fingers. - 

It is possible to drj' other varieties of pliuns quite successfully by 
cutting the fruit into halves, r»nioving the stoines, and placing the fruits 
in trays in a single layer, stone cavities uppermost. Lye di]iping is 
inmeeessary with plums, but a short treatment with sulphur fvunes, 
20 to 25 minutes, will be required to preserve the color. The treatment 
of ]ilums-cut into halves is that given apricots and peaches, and the 
criteria for determining when the fruit is sufficiently dried are the 
same. By reason of their thick, waterproof skins, prunes are especially 
liable to be burst by overheating at the beginning of drying. Conse- 
quently, fresh trays should always be placed in the coolest portion of 
the evaporator, and the temperature should never be allowed to exceed 
140° F., and shovdd ]ireferably be 10 degrees lower for the first 3 or 4 
hours. As wrinkling of the surface begins, the temperature may be 
gradually increased and may rise to 175° F. without danfer of injury 
as the fruit l)eeomes ueorly dry. 

FIGS 

Dried figs are practically unknown outside of California, where the 
Mission or Ca»lifornia Black, the Cftlimyrna, and the 'White Adriatic 
varieties are dried in a small way for local use. Any of the varieties 
grown in the Southern States make a delicious product when ]iroperly 
clriod. The White Adriatic requires sulphm'ing t-o preserve the color, 
but this is not necessary with the other varieties. 

The fruits ai-e picked when fully ri]>e, or may be allowed to fall from 
the t^ees. They are picked over to remove any decaying fruits, washed, 
and spread upon the trays, preferably in a single layer. The drying 
should be started at 120°, and should at no time be allowed to rise above 
140° F. When t4'ie fruits are neiwly dry tJiey showld be dipped foi- two 
or three minutes in a boiling brine solution made by dissolving 1 pound 
*vf connnon salt in 3 gallons of water. The figs are then drained and 
returned to tJje trays, and the drj'iu^.is coni]jlet«d. This. brine dip jb 
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siven priiimrily beo*nise it makes the nkiivs soft !uul rIossv, Imt it (loul>t- 
laws MS also niCM'C or \ms effective »s a sterilizing a^eiit. 

Blaokhcrrios, rasphcrrios, iiiid lof!;!ml)orrics rocoivc identical troat-^ 
ineut in prepnration for drying; hence tluy need not Ik; separately di.<- 
cu*»c<l Dewberries, luicklcl)errit>s, blueljcrries, and gooseberries an; 
occasionally dried, the method of treatment beiu};; that here ontlined. 
Any of the enltivatod blaekhcrrios, as well as the wild varieties, make 
sxcellent dried fruit. Among the raspberries the black varietitx!, snch 
as the Ohio and Gregg, are prime favorites with conunercial evaporators 
l>eeaii»e their firmness permits -spreading them rather deeply on the 
trays, while they also dry more quiekly and give higher yields of the dry 
product than softer varieties. These last can be successfully dried, 
however, provitled eare is taken not to allow them to lx!come overri|)e 
»n<l .sioft iKjfore picking. There is little eommercial ckMuand for dried 
red raspberries, whieh drj' more slowly, are mueli more liable to crush 
and mat on the trays in drj'ing, and give a lower yield of more sharply 
ftcid fruit than the black varieties; but tbey may be dried for home itse 
in the same way as other berries. Loganberries demand particularly 
careful handling, as they become verj' soft wheii first heated and arc 
especially prone to fliitten out, mat together, and lose juice by dripping 
in the drier. They must be spread in thinner layers than other berries, 
»nd the temperature of the drier should not l>e allowed to exceed 130" 
F. at the Ixiginning of drying, but may be gradually advanoed to 145" 
or 150° toward the close. 

Berries which are to be dried should be picked in the early morning 
hours, so that thcj' may Ix; brought under eover before becoming heated 
by the sun. The vines should be picked over frequently, so that only 
firm, market-ripe berries are brought to the drier, and the pickers should 
be mipplied with ahallow picking vessels and instructed to avoid crush- 
ing the berries in picking and handling. Pouring the berries from one 
vessel to another and stacking filled Ijoxes so that one box rests upon the 
fruit in another arc'csi)ceinlly to 1)* gun>rded ftgaintft^ AH berries brought 
in on any one day should be i)laced in the evaporator before the end of 
that (lay, as crushing and leakage with the resulting multiplication of 
orgftnimns caiKii:^ sjxnlage will occur rf the fruit is allowed to stanff 
over night. If delays in starting the drying are absolutclj' unavoidable, 
the fniit should be placed in the coolest possible place of storage until 
it c<aii Ije aecoinmodated in the drier. Berries shmitd be spread uni- 
formly upon the trays to a depth varying with the ripeness and physical 
character of the fruit, the softer l)errie3 in a laj'er not more than two 
liwri^ (Jeep. A lit tie j»*etic© enable one to . spread b(«iTies quitie 
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uniformly bj' careful pouring from the vessels. Smoothing with the 
fingers and attcmpte to piek out lwiv(«, bits of stem, ami green berries 
are to be avoided, as these are readily removed after the berries are dr\' 
by passing the fruit over a screen. The trays should be placed in the 
evaporator as rapidly as they'18'e~1RlIed. An initiaJ temperature of 
135° to 145° F., gradually increased to 150° to 155°, whcu the fruit is 
two-thirds to three-fourths dry, may ))e used witli blackberries, rasp- 
berries, and any other Ixjrriofi except loganberries and red revspljcrries, 
which should be started at 130° F. Whcu the berries have dried suf- 
ficiently to be stirred without crushing, the trays should be gone over 
and any thick cluntjis which arc drying too slowdr spread out with the 
finger^. The fruit is dry when it begins to rattle somewhat on the trays 
and when the berries no longer show moisture when crushed between the 
f!ngers. 

While it is possible to dry gooseberries, currants, strawberries, and a 
variety of other small fruits, attempts to do so are inadvisable. Cur- 
rants and gooseberries have such a wide range of usefulness, that it is 
ufuieeessary to dry them in order to avoid allowing them to go to waste. 
The distinctive coloring and flavoring substances of strawberries are 
readily driven off ov broken down by heating, and as the fruit is ext.remcly 
high in water content and soft in texture, it is extremely difficult to dry 
without loss by dripping. For these reasons the dried product is usuallj- 
so effectively denatured as to have little of the appeaianoe, color, oi' 
flavor of the fresh fruit, and is to be regarded as a curiosity rather than a 
valuable food material. It is desirable to restrict the work of drying 
to those perishable materials which arc staple food products and to 
consei've only such accessory fruits of small value and minor impor- 
tance as are not used in the fresh condition in other ways. 

rREPARING AND DRYING VEGETABLE PRODUCTS 

The generally available inforuiation in regard to the drying of 
vegetables is mainly confined to methods of handling potatoes, turnips, 
carrots, beets, parsnips, onions, and cabbage. These are the vegetables 
which commercial evaporators in the United States and Canada have 
hsnl cxijericncc in handling, since they constitute the list of vegetable 
materials needed in the rationing of the AUied armies. The primary 
reason for drying them, of course, lies in the fact that they are so bulky 
that transportation over long distances is quite impracticable; drying 
removes all nonedible portions and produces great reductions in 
\reight and bulk while at the same time it pcrmit-s storage for an indef- 
inite jjcriod without danger of deterioration. 

The vogetableis just list-ed, however, we tJie lonst rapidlj' peri«habki 
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of oiir staple vegetable foodstuffs. In practically every part of tlie 
United States it is possible to store some or all of theui outdoors in pits 
in the ground or in any ordinary cellar through the winter, thus assuring 
a constant supply of fresh vegetables at the expense of very little time 
and trouble. Wherever such pit or cellar storage is possible any labor 
spent in drying potatoes and other root vegetables, onions, and cabbage 
will be wasted. In districts that have no ne*r-bj' som-ces of supplj' of 
staple vegetables there is usually a short period in which thosr products 
are plentiful in the markets, and wherever possible at such times supplies 
should be stored for winter use, either outdoors in pit* roofed with hoaj'ds 
and protected by banks of earth or in a portion of the basement or cellar 
partitioned off for the purpose. The drj'ing of these vegetables for 
family use should be undertaken only as a last resort, and in households 
which are so situated that storage in quantity in tho fresh condition is 
impossible, as is, of course, the case in a large percentage of city homes. 

Drying is not a means of utilizing vegetabfes which are not good 
enough to can or use fresh. It can not improve the quality of any ma- 
terial; it can at most merely preserve it without deterioration. In 
consequence, there are a number &f indispensable prerequisites U) the 
making of a high-class dried product. Such material as deteriorates 
rapidly after gathering nmst be gotten to the drj'ing plant without 
delay; it is impossible to maJce good dried products from vegebables 
which have been overheated and wilted in transit or upon hucksters' 
stalls and which have consequently begun to undergo destructi^'e 
chemical changes. For first-class pi'oducts tfhe raw material nmst oofCtr, 
fresh and crisp from the field, nmst imdergo rigid examination for the 
removal of all diseased or overripe and decaj'iug portions, and nmst 
be treated throughout its preparation for the drier in exact aceordanoe 
Avith directions. Any material which you would not use for canning or 
readily accept for cooking and serving on ;^'^our table will not make an 
acceptable dried product. >f i • ■ --r., t 

Practically all vegetables, after being sliced or otherwise made ready 
for the drier, undergo blanching. It is just here that the final quality of 
the prod«#fe 4g largely determined, since the best material will be spoiled 
by careless or improper blanching. The word blanching is a canner's 
term and is applied to a brief treatment of the material with boiling 
water or steam. The «qtiif)in«ilt med *iMteiwib«# el^#tei-e (p»ge 13). 
The purposes of the treatment are several. It stops destructive chemical 
changes by destroying the agents which produce them and consequently 
{tfevenfes ia**e^lt%«ii#''iilseoi6ra4ion, it preBea-ves of ''isMe**'ti«! naturj*! 
color, it coagulates some of the soluble constituents, and it kills the 
protoplasm and consequently accelerates the escape of moisture in 
drying. Blaiiftliing must not Iw confused with e0fii|i||4 it i'l ssnse 
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lakes the place of the subsequent cooking in preparation for the talile. 
If t©© k)H:g oontiniied it does kiHta by diwotving out ewne of the vaJuiibk 
constituents, by breaking down the pigments which give color to the 
material, or by converting the starch present into u partially cooked 
p«Bie. For iiwm reasoivB bkuiefain^, wlietlw *cQ^ii|sJi«li«d by dipping 
into hot water or by exposure to stojv-ni, n:iu«t be cwefiilly and intelli- 
gently done. . . ' 

POTATOES 

Potatoes must first be thoroughly washed to remove dirt and stones. 
]f they are to be peeled in one of the rotarj' peelcre they should be 
roughly graded for size, as the percentage of waste is greatly increased 
when potatoes of different sizes are placed together in the machine. 
Whether the paring is done bj'^ machine or by hand, the operators 
must be cautioned against removing a needlessly thick peel, as the layei* 
immediately beneath the outer skin of the potato contains a consider- 
.able percentage of valuable nitrogenous material which is lost by deep 
jiaring. When machines are used the eyes must he removed by hand 
and the workers at the same time nnist remove all bits of peel and 
diseased or discolored portions. If the women entrusted with this 
tedious work can not keep up with the parer, the tubers must be dropped 
into cold water immediately after paring. Slicing may be done eithei' 
with a rotary slicer, an apple sheer (such as is shown in figure 5), or by 
hand, but in any case the slices should be uniform in thickness to insure 
even drying. Three-sixteenths to one-fourth inch is the best thickness. 
As rapidly as the potatoes are sliced they nmst be dipped or steamod. 
If to be dipped they are placed in a wire-bottomed basket or lx)X to a 
depth of not more than 4 or 5 inches and plunged into the water, which 
should be 8 or 9 inches deep and should be boiling so vigorously as to 
stir and separate the slices. They should remain in the water 2 or 3 
minutes, and should .then be withdrawn, drained, spread upon the tray« 
to a depth of about an inch, and inmietli»teiy placed in the drier. If 
.•steaming is the process employed, the traj'S are sjjread directly from the 
slicer and placed in the steamer. The steam box must be left" optw 
iifter tfee st€am has been turned on until the air is displaced m c«n- 
pletely as possible. The door is then tightly closed and the potatoes 
allowed to remain 1 to 3 minutes. The exact time necessary for either 
steaming or dipping will vary with the sejison, the VM-icty of potato, 
the thickness of the slices and the depth to which the trays aire loaded, 
and the efficiency of the steaming box; hence, it must he determined by 
exix;rim«it. The purpose in view is the prevention of darkening, and 
the treatment .should be continued no longer than is absolutely necessary 
to accomplish this, as prolonged treatment partially cooks the potato 
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and makes it loss like fresh potato when subsequently cooked. The 
(trying should Ix) begun »t 125® F. jiud the tcmpeiature gra,flunlly in- 
creased as dryinp proceeds, fuiisliing with a temperature of 145° to 150°. 
Potatoes arc suflicicntly dried when they rattle sharply when stirred 
with the hand and when the pieces no longer show opftquc, sponpy whitft 
areas here and there on their surfaces. They arc treated after remowal 
from the drier in the manner described in the section on "Treatment of 
products after drying," jxigc 56. 

TUKNIPS 

Turnips intended for drying should be gathered before pithiness 
be^jius to Appear. They afe treated precisely like potatoes in so far 
as washing, paring, slicing, removal of diseased or discoloretl portions, 
and spreading on trays are coneorned. They require a somewhat 
shorter treatment with steam or hot water than potatoes, and slightly 
higher temperatures may be used in drj'ing, 135° to 140° F. at the outset 
and l(iO° to 165° toward the end being perfectly safe. 

BEETS, PARSNIPS, AND CARROTS 

Heets, parsniiw, and carrots should re^-eive the same general treat- 
ment given potatoe«. They may be p»r«l in tJie same way, or preferably 
merely scraped sufiiciently to remove the outer dark layer, and are 
sliced the same thickness. If preferred, any of these vegetables, may, 
of cours*", he cut iuto stJ^ips by cutting across th« sKcrs. A very short 
treatment in boiliaig water or steam, not more than two minutes in 
duration, preserves the uatursU color, which will chauge to a grayish or 
yello%'tsli brown durhig (.(ryiirg M th« ppodnct is dtre-d without blanching. 
The drying shoidd be begun at 120° F., and the temperature should not 
l)e allowed to rise almvc 145° at any time. Parsnips, carrots, or beets 
■*-re sufficientlj' dry when t-he pi«ce« break when attempts to Iwid 
them and when they show no moisture upon being pressed between the 
fingers. See "Treatment of products after drying" for methods of 
farinf for th* dry prodoeii. 

CABIIAGE 

Cabbage is prepared for drying i)y trinuning off all dead, diseased, 
or diseolored leaves, cutting out the central stalks, and cutting the heads 
into slices one-third to five-eighths inch thick, which are subdivided by 
again slicing at right angles to the first cut. A rotary sheer of suffieient 
size to receive a half head of cabbage will do the 'work rapidly and 
satisfactorily, but an ordinary slaw cutter, or even a butcher knife, 
may be u*ed. The sliced cabbage is blanched by exposing to steam for 
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tliroc iiiiuutcs after spreading on the trays or \>y dipping into boiling 
wator in a wiro-hottorned box or basket for four niiniitos. The (Hpping 
\ shouhl not bo filled to a depth of more than (i to 8 inches and the 
contents should ])C stirred vigorously durliif!; the dipping, in order that 
the hot water may quickly reach all parts of the veSK€l. Since e»:bbag« 
t('nds to pack together rather closely on the trays, care must be taken 
to spread it as evenly as possible to a depth of not more than 1 ineh 
and to stir the material frequently in the earlier hours of drying, in order 
that thick masses may be spread out over the thinner areas. Start the 
drying at 115° to 125° F. and increase the toniperatuie by 10 degrees as 
dr\-iiig nears completion. Great care nui.'it be taken to avoid seorciiing 
the product; the thin portions of the leaves dry nmch more quickly than 
the thick, fleshy ribs, and arc very prone to scorch and brown upon the 
slightest overheating. The product is sufficiently dry when no water 
can be S(iueezed out of tl\o thicker pieces by strong pressure between the 
fingers. 

CAULIFLOWER 

Remove diseased or discolored portions of cauliflower, waMi, and 
cut into snudl pi(^e(!S, either bj' hand or jjieferably in the rotary sheer, 
lilnnch five or six minutes in steam or four minutes in boiling water. 
Spread rather thiidj' on the trays and dry with an initial temperature 
of 120° F., which may be increased, if desired, to 130° as the material 
becomes almost dry. Cauliflower undergoes a V(!ry considerable 
darkening during drj'ing, despite the rather prolonged period of blanching 
here recommended, but the original color is more or less porfectlj' 
ntgained when the dried material is subsequently soaked and cooked. 
It is treated in the curing room as are other vegetables and is sufficiently 
dried when no moisture can be crushed out of the pieces with the fingers. 

ONIONS 

As no .satisfactorj' machine for the purpose has b(!(!n devised, the 
outer di?scolore(l portions of onions must be removed hy hand. Thej' 
mo then sliced with a rotary sheer, a hand apple sheer such as is shown in 
figure 5, or by hand. Blanching is not necessary, and the slight improve- 
ment in color whicfi it gives is more than off.set by the loss of .soluble 
constituents into the water used for dipping. The onions should be 
spread on trays as rapidlj' as thej' are sliced and inunediately placed in 
the evaporator. The temperature in the drier should be 140° F. when 
the onions are placed in it and should be hold at this point throughout 
the drying. The product must Ije carefully watched toward the end 
of the proems, as thin dekiched pieces rapidly scorch unless mixed wiMi 
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the thicker compact shoes. The proehict is dry when pieces break crisi^ly on 
bending, and it shonld be pfomiTtJy r«moved k) guard a^wnst ov©rdryii^. 

The evaporator may also be used for curing; onions to prevent storage 
rots and to prolong their season of storage. Alternate trays of the 
drier are used and the oni«is are loosely piled upon them to » dcpt4i of 
4 to 6 inches. The ventilators are wide open and a very small fire, just 
sufficient to maintain a temperature of 95° to 100° F., is started in the 
furnace. The drying is continued until the outer scales are quite firm 
and hard and the onions have lost 8 to 10 per cent of tJieir weight, 
after which they arc stored in the \isuiil manner. 

SWEET POTATOES 

The evi^)orator may l>e of service in preserving sweat potatoes in 
two ways — by drying them ready for use or by curing or partially 
drying them to increase the time during which they may be kept in 
storage in the fresh condition. 

Sweet potatoes intended for drying may be prejjared in the general 
manner outlined for other root vegetables in so far as washing and 
paring are concerned. They may be cut into slices, like white potatoes 
or carrots, or split lengthwise into quarters or eighths according to size 
and dried in that form. If sliced, 6 to 8 minutes is sufficient for blanch- 
ing; if cut into quai-ters the time should be increased to 10 minutes, as 
the potatoes must be partially cooked. The temperature of the drier 
may be 145° to 150° F. at the beginning of the drying and raised 10 or 
15 degrees after the product loses most of its moisture. Sweet potatoes 
should remain in the drier until the pieces have become quite brittle and 
break readily imdcr pressure. 

In humid districts in which the storage period for sweet potatoes is 
comparatively short, an evaporator may advantageously be used for 
partially drying or curing potatoes to increase their keeping period. 
The potatoes are brought from the field or market, spread upon the trays 
one or two deep, and placed in the drier, which is kept at a temperature 
of 90° to 100° F. by slow, careful firing. After 48 to 72 houi-s of this 
treatment the potatoes will have lost 10 to 15 percent of their weight and 
will have become slightly shriveled superficially. All cuts or broken 
surfaces will have dried out. The potatoes are then removed and 
stored in bins or cellars in the usual way. The ordinary fungi which 
cause rotting in storage do not attack potatoes which have been sub- 
jected to this treatment, while the cooking qualities and fiavor of the 
potatoes arc entirely unaffected by it. 

PUMPKIN AND SQUASH 
Pumi)kins used for drying may be of any variety, but the firm, 
solid-fleshed, deep-colored va4'iet4cs will give a larger yield of a more 
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highly flavored and constcqiicntlj'' more desirable product. Either 
smniner squash or the later maturing varieties may Ije dried. In any 
wise the vegetables should be mature and in good condition for use 
fresh. The treatmeht given pumpkin and squash is identical. The 
vegetable is cut into strijjs 2 inches wide and peeled, the seeds arc re- 
moved, and the strips are passed through a rotarj- slieer set to cut 
pieces one-half to five-eighths inch in tliiekncss. The pioccs jwe imii!«- 
diately blanched, either in boiling water or steam, for three to six minutiOs. 
The different varieties which are used vary so much in the chartM;ter of 
their flesh and the amount and depth of their coloration that the ojierator 
nmst necessarily learn by a little experimentation the best length of tiiii-e 
for blanching the particular lot of material on hand. The process is 
completed and must be stopped as soon as the pieces have b«come semi- 
transparent. 

The drying should be begun with a temperature of approximately 
135° F., which may be gradually increased to 100° as the material dries. 
The trays should be looked over once or twice, in order that anj' moist 
spots may be opened up and spread out. Pumpkin and squash should 
not be dried until brittle; the material is in proper condition for removal 
from the eva^jorator wlien the pieces have lx;come leaUiory in texture, 
but show no moisture .when cut acro*B crusli«d. 

TOMATOES 

Fruit intended for drj-ing should be well rii)eued but still firm. 
Wash the tomatoes, place in a wire basket, and submerge in boiling 
water for one or two minutes, to loosen the skins, llcmovo and allow 
to cool, strip off skins, remove the hmrd, woody central core a^nd any 
adhering skin or diseased areas, and cut the fruit into slices three-eighths 
to one-half inch in thickness. Si)read the slices in a single layer upon 
the trays. Tomatoes can not be placed directly upon naJced wire trays, 
as the acids of the fruit become so concentrated during drying that the 
metal is rather vigorously attacked. Trays may be protected by 
pftinting them over with a brush dipjjed in boiling paraffin or by laj'ing 
pieces of chedsecloth over them. 

The temperature at the beginning should not be more tluHi 120° F. 
Mid may be gradually increased in a ma.xSrnum of 140° toward tho 
completion of the drying. 

Properly dried tomatoes as taken from the drier will show no mois- 
ture on being pressed ' fjetween the fingers, and the slices will brea-k 
crisply on bending. Like all other vegetable products, they will be- 
come somewhat flexible and elastic after being sho\-eled over for son;e 
days in the curing room. 
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OKRA 

Tlio younger pods of okra may be diiod entire after lieiiig steamed or 
Ijlaiielied in Ijoiliii^ water for two to tlire(! minutes, while older pods 
should 1)0 split into halves, or if cpiito lar>;e, into quarters, and blanched 
for two minutes. Sjjroad thinly on trays, so that the pods do not over- 
lap. lioKin the dryinf!; at 115° to 120° F. and gfasrhuJly inerease it to 
aot more than 135° as the drying procee<k. 

SWK.lVr COKN 

While formerly very widely praeticed throuf;liout the eountry, the 
drying of sweet corn has in nieent years been praetieally discontinued 
except in a few locnliUess in Pennsylvania and Ohio, where the product is 
for the greater jiart consumed in the innnediato vieinity. That the 
(iroduct and the processes for making it are not widely known is ex- 
tremely unfortunate, since properly dried sweet corn is a delicious food, 
fully e(tnal, if not superior, to canned c(wn *ud capable of use for prac- 
tically as wide a variety of purposes. 

Any of the varieties of sweet corn having qualities desirable for tabk; 
use will make a good product. Where corn is grown especially for 
chying, Stovvell's I'jvergreen is largely cmiiloyed because it gives heavy 
yiakte of excellent (juality; also because it riperws (pritc uniforndy mid 
lieuee can bo gathered with a niininuun of labor. 

Corn intended for drying should be gathered when in the milk stage, 
before glazing and hardening ha\'e begun and when the corn is in ideaJ 
•on(htion for inuuediate table us(\ It should bo gathered only as 
rapidly as it (!an be worked up at the drier and must iie\'cr be allowed 
t.o remain stAudiiig in bags or boxes in Uw3 field or at tJie drier. This is 
imperative, .«is no product deterioratoK mf)re rapidly on standing in a 
tvarm place. 

The ears are husked and triramtsd with a knife to remove any worm 
injuries, but no ofTort to remove adhering silks need be inad(;, as these 
are r(>adily separated from the grains after drying. The ears are then 
placed in wire baskets or wire-bottom boxes ajid plunged into boiling 
water for 8 to 12 minutes. The cooking is completed when the milk 
iis "s»t," that is, when no flnid escap(?s from the grains upon cutting 
Uicm across. Younifftr corn will require a longer period of cooking than 
the more uiatnro f^ars, so that the corn may very w(!ll be divided in 
husking into older and younger lots, which are cooked separately. 

After cooking, the corn is emptied ujiou a table, allowed to drain and 
cool sufficiently to l)e haudkMl, and then cut from "the cobs with a 
strong, sharp knife. The knife should Ik; so hold that none of the cob 
is removed with the kernels. The adhering glumes, like the silks, are 
eanily screeiKvl out !ift(>r the corn iM'comes dry. Th(> kernels niv spread 
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upon trays to a depth of 1 inch and dried at 130° to 140° F. The grain 
should be tlioroughly stirred several times during; tlie drying, to separate 
any adhering masses and equalize the drying. Properly dried corn 
is hard and seuiitransparent,and the kernels break with a clean, glasslike 
fracture when crushed. 

Garden peas intended for drying should be gathered when in idcfd 
condition for immediate table use, that is, when the seeds have attained 
full size and before the pods have begun to turn yellow and drj- up. 
Shell them by placing the pods in boiling water for five minutes, then 
spread on a wire screen having a mesh large enough to permit the shelled 
l>eas to pass through, with a box or basket placed beneath it. Rub the 
pods vigorously over the screen with the hands, which will burst an( 
empty practically all the pods much more quickly than they could be 
shelled by hand. The shelled peas are then given a very short dip, 
one to two minutes, in boiling water, drained, spread to a depth of 
three-fourths inch to 1 inch on the trays, and dried at 115° to 120° F. 
as initial temperature, rising to 140° toward the completion of the 
drying. Stir occasionally while drying. Properly dried peas will be 
uniformly dry throughout, showing no moisture near the center wheid 
split open. 

Wax beans, Lima beans, or mature string beans for drying should be 
gathered when full grown but before the pods have begun to dry, shelled, 
blanched three minutes in boiling water with thorough agitation, dried, 
and spread on trays to a depth of not more than 1 inch. They should 
he stirred rather frequently in the first hours of drying. Considerable 
variation in the temperatures employed in drying is permissible, but the 
material should not be heated above 150° F. at the outset. 

String beans not yet full grown but sufficiently developed for table 
use are strung, broken into pieces each containing not more than two 
lK34ms, and dipped into vigorously boiling water for five minutes if Vjcry 
youug, for seven to eight minutes if older and nearly grown, in water 
which has had two tablespoonfuls of ordinary baking soda to each 
gallon added to it. This will preserve the bright-green color of the pods 
quite perfectly. Spread about 1 inch deep on trays and begin drying 
at 130° F. Stir occasionally and increase the temperature very gradu- 
ally to 140° or 145°. Tljie drying is complete when no moisture can be 
expressed from freshly broken pieces. Beans and peas which have been 
allowed to dry on the vines may advantageously be given a short 
treatment in the drier. Shell, spread to a depth of one-half to Ihroo- 
fourths inch in trays, and place in the drier for 10 to 15 minutes at 1(55° 
to 180° F. This troatment will destroy insect e^gs and Ijean weovils, 
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thus reducing the possibilities of loss in storage; hut it also destro.vs the 
vitality of the material t-rcatcd, which consequen.tlj- (mt not be used 
for seed. 

CELERY 

To make an acceptable dried product, the celery used must be such 
as would be accepted without question for use fresh. Consequently, it 
must reach the drier without having been allowed to become heated 
and wilted in the crates. All diseased and discolored parts are removed, 
the leaves are stripped off, and the stalks cut by means of a rotary 
sheer into pieces about three-fourths of an inch long. These are steamed 
three minutes or given a dip of two minutes in boiling water, spread 
about one-lialf inch deep on trays, and dried at 135° F. with occasional 
stirring. If desired, celery leaves may be dried separately from the 
stalks, for use in flavoring soups and stews. They may be passed 
through the rotary sheer or dried entire. Blanch two minutes, spread 
thinly, and stir frequently, employing a temperature of 125° to 140° V. 

SPINACH 

Spinach intended for drying should be allowed to become rather 
well grown, as very young spinach does not give uniformly good results. 
The material is sorted over, separated from the roots, thoroughly washed, 
drained, and steamed for not more than two minutes. In dealing with 
any of the thinner leaf vegetables it is advisable to employ steaming 
ratlior than dipping, since such materials retain so much water between 
their surfaees that the drying is very uneven. Dry at 130° F. and 
remove before the leaves become so dry as to break into pieces at a touch. 

TREATMENT OF PRODUCTS AFTER DRYING 

After removal from the drier, fruits or vegetables must he subjected 
to an after-curing or conditioning process before they are permanently 
stored away. Any lot of material, even that removed from a single 
tray, will not be uniformly dry throughout, some portions being over- 
dried while others contain too nuich moisture for safety. If such 
material while still warm be piled loosely upon a clean floor and sub- 
sequently thoroughly stirred at daily intervals for ten days or two 
weeks, the wetter portions give up some of their water to the drier 
parts or to the atmosphere, the moisture content of the entire mass 
becomes uniform, and a condition of equilibrium with the surrounding 
air such that the material neither absorbs nor gives off measurable 
quantities of moisture is presently attained. Material so treated is 
said to have been "conditioned" and may be stored without danger of 
spoilage; without such treatment the spores of fungi and bacteria 
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present upon the material will be able to begin f^rowth iii)on the wetter 
portions, ultimately destroying the whole. Projjer handling in the 
conditioning or eiirinig rooin wi'll permit «>fi«idiMH*l>k' iRtjtude in tJie 
moisture content of the niiiterial as it comes from the drier, hut no one 
should presume upon this fact so far as to relax his efforts to remove the 
rarious products froni tJic drier when in just tJie ri|;bt condition. 

The curing room should be conveniently located with reference to 
the drier, should have over all the windows blinds or shutters which 
effectjvely exclude sunlight or sfcroni? daylight, and should Ix; closely 
serecned to exclude insects, as the dried products will tjuickly change 
color if exposed to strong light, while the visits of insects will expose the 
whole product to ruin by insect )iuv$e lat«r on. The Hoor of t-lie room 
should be kept scrupulously clean, and may be divided into a number 
of temporary bins for the storage of the various i)roducts by means of 
boards placed on edge, or a mnnlwr of large boxes nniy lie used »s 
storage bins. No harm will be done if the product of several days' 
drying is dumped into a single bin as it is nuule and the whole thor- 
oughly stirred together; on the contrary, such timtruent hastens the 
ecpialization of moisture throughout the whole mass. 

Only after any given lot of material has reached such condition 
that it is undergoing no pcrcejjtiblc change in moisture conttfl'it from 
day to day should it be placed in the containei-s in which it is to be 
l)ermancntly stored. (Fig. 13.) This is imperative. IMueh loss of 
time, labor, and ma-tcri.'d has resulted in jjrcvions sessons frotn h geii«r».l 
misapprehension as to the purpose in view in permanent storage. 
Material which has been properly dried has nothing to fear from the 
free access of the air; in periods of damp we*tJier it will tnke up very 
slight amounts of moisture, which will be as i)romptly lost upon the 
return of dry weather. The sources of possible injury to jjroperly dried 
material are (1) light, which darkens light-colored i)rodncts, such hs 
ai)i)les and turnips, and causes gradual bleaching of such highly colored 
materials as beets, carrots, and pumpkin, and (2) insects, which dei)o«it 
their eggs in the material. Consc(]uently, the contnincrs used for stori*ig 
dried products need not necessarily be air-tight, hut it is neces.'sary that 
they exclude light and in.sects. In numy ctwcs the u,se of air-tiglit 
contiuners hiis uncpiestionably led to the loss of the material which 
they were intended to preserve; in periods of warm weather water 
was evaporated from the contents into the imprisoned air and subse- 
quently deposited ui)ou the surface of the nnitevial when cooler weather 
returned. This process of alternate distillation and condensation 
ultimately brought to the superficial layers so much moisture that 
the growth of organisms und conscx^iueut spoilage of the material be- 
came possible. 
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A considerable variety of containers for clriod products may be 
used — stout paper bags, lard cans or any similar tin cans with reasonably 
close-fitting slip covers, heavy pasteboard boxes, or lie^avy muslin bags 
which have been repeatedly dipped into boiling paraffin prior to use 
(until the cloth is thoroughly infiltrated and its meshes filled) have all 
given satisfactory results. For stor'ng larger quantities, wcH-iimde 
wooden boxes of suitable size and provided with close-fitting lids may 
be used. Each box should be lined with several layers of pwaffined 
paper, each layer being so placed that the sh«et« break the joint* of the 
preceding layer, and the edges of the paper being left to project far 
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enough to allow tlicni to be snugly folded over the top when the box is 
filletl. In packing the larger containers, the material may advanta- 
geously be pressetl firmly down with tJie hands or by irwaiig of a board 
eut to fit inside the container. 

With materials which have been dried in the sun or by means of an 
electric fan, special precautions are necessary, since such materials very 
commonly contain the eggs of certain moths and beetles which will 
subsequently develop within the packages unless stcjis are taken to 
destroy them. This is best done by spreading the dried product in thin 
laj'ers in ordinary baking tins or other convenient receptacles, placing 
these in tlie oven of the eookstove with a thermometer so placed that 
it may be observed through the partially opened door of the oven, and 
allowing the material to remain imtil the temperature has reached 180° F. 
This temperature will destroy all insect life. The material should be 
placed in packages as soon as it is removed from the oven in ord«i' that 
110 opportunity for reinfcstation may be given. The same precaution 
should be taken with any material which may have been exposed to the 
■Ti«it« of insects subseciuent to drying. 

The room in which dried fruits and vegetables are to be stored must 
be waj-m and dry. The ordinary j)antry or storeroom communicating 
with tlie kitchen is not well suited to the purpose, since the constant 
evaporation of water from vessels on the stove keeps the air (juite humid, 
and evaporated materials conscquenlJy take up moisture and ultimately 
spoil. An airy attic which is k^pt wann by fiues or pipes passing 
through it from the living rooms below makes aji ideal storage pLace; 
the bags or boxes of dried products may be jjlaced near the pipes so that 
they are kept slightly warm. If the house has a furnace, open shelves 
may be constructed near it in order that the material may be kept dry 
and warm by the heat of the furnace. 

In districts which have exceptionally long jieriods of high hmnidity 
and almost constant rainfall at certain seasons, it will be necessary to 
employ special care in order to avoid spoilage of dried material. At 
such seasons, the packages, of dried fruits and vegetables should l)e 
opened and examined, and any which appeal- to be taking on moisiture 
sliould be returned to the drier or t-o the oven of the eookstove and 
given a sufTicieiit heating to restore them to their original condition. One 
such treatment in the course of the rainy season is iisiiallj' sufficient 1o 
prevent any loss, but the malerial should be examined from time to 
time and given a second treatment in c*se afiy portions of it »i)i>«Rr to 
be loo moist for safety. 



00 



KAHMKRs' HILLKTIN OS* 



MAKING SOUP MIXTURES 

The varioiis evaporated vegetables may, of C'Our.«c, he used separatoly 
iii cookery in most of the wnys in whieh fresh materials are eniployod. 
iiHjt tJie dry prodnete will undoubtedly find their widest vispfiihies* in 
soup mixtures or in combinations designed for use in the prejiaration of 
Uie inereasiniKly popiikr vojfotahle boiled dinner, sinee they permit the 
sei viuK of any favorite v^etahle oonibrnation at all iSMrSons of the year. 
I'he various venctables, after drj'ing, may be mixed in definite propor- 
tit)na prior to storitgo, or tJioy may be stored separately ami inixe<l a 
little at h titn« m needed for us«. 

For tho!*e who wish to make ii vegetable mixture whieh will have 
tlie maximnm food value and at the same time approaeh as nearly as 
po(*sible to a complete or hslnnced ration, the fornuil* employed in the; 
nniking of evaporated souj) mixtures for the use of the British armies 
nmy serve as Ruides. One of these mixtures eontains 20 per eent eaeh 
of potatoes, turnips, and peas, 17 per,cent each of carrots and beans, 
and 0 jier eent of onions; another has Ii? per cent of jwtatoes, 19 per eent 
eaeii of carrote and turnitw, 10 jxir eent each of onions and. eabbage, 
and 2}/2 per fsent e«ch of bwina and i)eas. 

A nuudier of commercial eoneerns have placed dried vegetable sonp 
mixtures upon the market, and while the exact proportions of the var- 
iotm const itnent« ftnt-erhig into those are guarded as trade secret* by the, 
makers, they differ jirincipally from the foruiulie given in having, iu 
most cases, a larger percentage of potato, in the al>sence of beans and 
Jims, and in having various minor additions, such as heet-e, eelei-y, 
radishes, an<l tomatoes. The housewife may ascertain the approximate 
amounts of each of the fresii materials represented by a convenient 
quantity, such as 1 j)ound, of e^ch dry jirodiiet, from the list on p»ge 61, 
and with these equivalent values in mind may work mrt any deBired 
combinations as readily as with fresh vegetables. 

In making up connbiftatiofls bf dried refjetahles, however, it nuifrt bo 
l)orne in mind that, since the mixture must subsequently he soaked and 
cooked as a unit, oidy such vegetables as absorb water and become 
eooke4 at approximat-ely equid rates <m\ lie successfully combined in 
the dry condition. Such materials as the root vegetables, cauliflower, 
eiibbage, celery, sjiinaeh, tomatoes, and onions behave alike both in 
tJieir absorption of water and in cooking; henee, any eotnhina*ion 
desired may bo made from tlicni. Peas and beans, whether mature or 
fhicd green, al>sorl) water very nuich more slowly and must be cooked 
for two U) three tciiftee as tong as tJve matwials in ihe list just given. 
I'^ov this reason they can not be mixed with other vegetables jirlor to 
soaking. Instead, they should be sejiarately soaked and subjected to 
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partial cooking; tlien the otJior vegetables desired in tlie mixture, after 
previoiis soaking, m*y be added and the whole (»oked until done. . 



It nnist he miderstood that any statements of yields of dry products 
from a given fruit or vegetable must necessarily be regarded as approxi- 
mations, since there are a great number of factors which may influence 
tiie yield. Closely related varieties show specific differences in moisture 
content, while the same variety will vary considerably in this respect 
with age and degree of maturity, as well as with differences in amount 
and distribution of the water supply and other environmental factors. 
The jiresence or absence of disease and the degree of eare employed in 
trinmiing and paring will also, of course, affect the yield. For this 
reason the figures given are merely indicative of what may be expected 
as average returns fron^ materials of good market quality, reasonably 
free from diseased and dead portions, when care is exercised to avoid 
mmecessary waste in preparation for drying. 



YIELDS OF DRY PRODUCTS 



Yields of dry products per hundred pounds of fresh yialerM 



Apples, lute autumn and winter Pounds 
varietii's 12 to 1.5 



Pounds 



,^Pl)les, sunnniT varieties 10 to 12 

Apricots 16 to 18 

Ulai'Jibcrrics 10 to 20 

Deans 11 to 1.3 

Meets 'l-l to 17 

Cabbage 8 t^ 9 

Carrots 10 to 12 

Cauliflower ; . . . 12 to 1-1 

Celery '. . . . . 8 to 9 

Cherries, jiie 17 to 21 

Cherrie^j, swe(?t 22 to 20 

Corn, sweet 26 to 33 

Figs IS to 23 

I/Oganberries 17 to 22 



()kra 

Onions ........ 

Parsnips 

Peaches 

Venrs 

Peas, giwdeji. . . 
Potatoes, sweet 
Potatoes, white 

Prunes 

Pumpkin 

Raspberries. . . 

Spinach 

Squash 

Tomatoes 

Turnip.s 



10 to 11 
9 to 11 
20 to 22 
13 to 10 
18 to 22 

22 to 25 
30 to 3.5 

23 to 25 
30 to 33 

() to 8 
17 to 23 

8 to 10 

7 to 9 
6J to 9 

7 tfl 8 
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Show this bulletin to a neighbor. Additional copies 
may be obtained free from the Division of Publica- 
tions, United St«M Dep*Ftme«it of Agriculture 



